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n j\ e.—S"^14P4 JUb ^1 <_** jiaj «jUjj Ij 4 _^Y Jli* . %j 9 JUa 

(j jjUi* j*p oJJIa-jU pJj ii - m j ^J=~ 0 ji^ jJ.) (Ji m 1+il jl <* r Ji ,0s 
j'ji |v» eS_Afi ^|U* _»■> <£ c —.1 ^Ja>- ^Lf-j> jIJj<u j—J L 0.1*. c—I 

pJI—»i ^"ibl J JLil oJLi h fijJ j j^ali Uj .« • p^Lil <? jO? jyA J jljJL* jjjl jjj-nj <^l_y. • J 4 

‘ VJ^ 4 (*^ ‘v^T i ~-~‘*~ 4 J 15 (J^* - x i j ■ (*?* J j' j* Ji> J* JjLi I j 

(_*-*i • ^j-ll L—J y Ot 4 *^^! J -*■*■> i_r* | j'->~! I_> k- 1 j-*-* pJj _jJ jJ_jl (J!- - f ^-*1 ib-* 4 X 2 

fu' J ‘ J_^k; 

X[ 0 x 2 0 • - • x m 0 j:,,,*, 

^-11—- ,»ii i-Sj JilV t i = 2 .m, x^ 0 <S ^bl—* <■ oj.,. « * £jj j-» jji OjA^I 

x,, . . . , x m+ ! (_sUjbj_i j' j _ » j jj xS tjx^> _ys <£ ^Ia-X^I^ J I-X»J L y 4 - Jjb J j-»-j 

jJ C—I 

X, + • • • + Xjn+1 = « - W x, £ 0, x,„-H £ 0, X, > 0, i = 2. m 


ijjljjlji l; . xS <3-b^ 


y, = X, + 1, y, = x„ i = 2.m, y lrl+ i = x m +, + 1 


_,J ^ c—! (y,.y m +, ) C *~ J ‘ y . J,j ^ 4 ' y)y. ^ ^ ^ <_*• oX*Li- 

y, + y 2 + • • ■ + y„ l+1 = n - m + 2 

i— jT iJLl* £»Lj L <S xjb }y*rj m ^ 4 ^ — ^ ^ o~i • ,_y 3-W* 

. Ajb iJL~iiUaj* 

Jil Xr- \^>y : M jl j-jj jt> *S |*jjb *~>-y ty^^y. ^'-l * 4 44 *& •^-~£ j* j y£\ 

y'y jljXt ^1 i j>jJy y\S 4j VL; yi *s*u\ j]at JVjU— il Li JL^Lj sJLJi p-A jl |*Jl—« pJLi Y li 

Jl *S 0—1 j\ly iljjo 

X, + ■ • ■ + x,„^, = n - m x, £ 0, x m *, £ 0, x, £ 2, / = 2_ ,m 



J-fli 


Oibjl_,i L iXS is J-Uo 


y, = *, + l.y, = x, - 1, / = 2,..., m, y m+i = x^, + 1 


.2-y • il Jju jl^A jlXu ^ji ji 


>] + •■■ + y^+i = n - 2m + 3 


. ijlj *yrj 


<*i j' (" 


- 2m + 2 


‘ c^*-j'^ri 


lijW 

. lLoIj 1j t 4iilj — ^ 

* ■*j—" *^L>1 jt n jl u£j j* <j ^ Jjl ■ Owl j !ji ^luL* jl ji — Y 

n! jl j> 4 j ( jljUjl »L? jT i 3j-J ^jir^ ' 4 J^*—*■ '* » » ;*’ *i J_)l jl j?l 

( jijUjl(_jl*Jwl^ ilJUJ. i = 1,2,.... mij-i ut~* u^~** ji 
4^> t> wji lJ J <S ^^ ^J + H 4Pj-%>u jl r -V 

o/ >ijj 

■ -V^ ^j' ( n _ r ) ^ ( r ) lSJ^—' iS^y. <jz?S >j~r*y ~* 
y y»»^j jj . jjli ^ Ow<l jLjL« Li n - r j «L~j lj r n jl - 6 

.JUax 4jIjI t_.a.4 > - ^jl (£\y 

. juu aSIjI (\ -f ) UjU* jl JUuo jr L‘l - J> 


-US' Cob* - v 


m-OCKX,-.)—(;)(:) 


r s n , r s m 


■*>■>■ ^ *Jj-^ -^7 


(Q\ 


01 ji*S 

■ Jj .j-£-!jk'J i ^j m J i j- An y<r^J- A LS*Jj-f : *“*0 

?C-I^ 

n > 4 ^Ijj *S J^S JJL~ -A 





TT 


. i -Oljl Vli iJjl—' jl j> J ^jLJi 

. c—.! ojjj LpT jl jjSj 4-? jiaJ ji lj jJj n+1 jl j^. u»j/ : ^Uifclj 
. XAJ Lj -a jULi I j T (*-=»»>- L Jjj il-Juu 4 * 5 / 1 ; -ilpkjl kj Jl j* *S J^S 

' ^ ‘°' jt (r) ~ ( r> „ _ r ) K^> i-f^y ~ *• 


( " W "■' ) 

\«i, «2 . n,j \<h - 1, k 2 , ... ,nj 

+ ( ) 

\rt|, « 2 - 1, • . . , n r ) 

+ ( "■' ) 
\ni, n 2 ,...,«, — 1/ 


J —S o-jIj l 


JLi? O-jU lj ^1 4 L*j- JU>- < . ^ S — \ l 
n > O^ljj *S uUw - \ Y 


I (-1) 






..L..5' o*jij f- 1 <j lj j y (t—iil) — ^ V 


AS>~a£ <_£. Jlj* T1 jl <<~Sj* (_^l <Pjiaj L (k—') 

• jl Vli 4 -IojIj l£^jJ j* t ®1 j 4j 1 al-^S* j j 

« -L^ n = ^ >2,3*4 I j jjj ^U»j1 ^lu jj ( v ) 


i,(*)‘ !=2 " ! " < " + ' 


a 5 Ol-w j<^i^ jiai I j .> ji m jl k_^ j» if, y^j> "i/L aJojI j ijr S j oL»l ,_$! y_ 

L ^ L^J-I iS') J y~JJ 4 <L— k^J C ji l ~ > k* ^l^jl->kl)l ^IJj > .-jVL ._> ]e> Jl jX 

■ i_r* 1 ■* l J ^ (k^—I 

41 —I iji k J>Li LSjjj *S ^ 14 :.y 4 / k_iU»jjl X>- - ^ : ^UiaIj 



_}J lil _ J_jl J««j 


Y£> 


. ( n2 n ‘ l : ?ijb 

^ ij—^J ^ *—-U>- “V 

-LJLS" C-jIj 0 _y5\ (o ) 

t ?,(^ = 2 "~ V( ' , + 3:) 

a! ji £nij J-»L£ ^ i 4—4_S* t4^ ^5 ~ r olj ju>- 4j j-*p aJjJLS* n -^T 

u*j ^J-^cr 4 (^Jy 

r 

I 

/= I 

/n-2> f +r-1\ : C*-^ 

\ n - £ m, J 

JL>J oLiJ -\d 

(”T'K(”~:T 2 ) 

. -iJjT o^LiiL»*il Y-P jl . 

AT^jb^jx, +x, + ... + x r = m LS l jf; ^l >r (^ " r ^ fc ) ^ -U* oAi - ^ 

.Li—lO^I^Ux jl t k UJ.> l^T 

wii>mA ^ r <s'jy*? JlX>- . ij f(x, , x,,.. ., x n ) (Jj-Jcu n ^ V 

v^*iLi V ^jliu j\ Ij “ \ A 






Jy5> c^jIj \j jjj 



y^> U VL j_jjlw kJ *£ JM-ii-<l jjl b (<y) 


x i + X 2 + ■ • ■ + x r S n 

. JUAJ tfljl y ji Olll i C~^l 

L !_$' <■- _ -■»£j—> < y » £ (jjl jl J j ^ C$1 n jl y -T • 

. |»yS" i^livil t i< j i i [*w- 

v alj <j l j jjjl ^Ijju ^Ufc« U(>_aj 1 ) 

l .} *— <JU**S jjj j -» «< j <.Z'.,*k$ IJLZjI *S •Xh S yfjj *S/ j\ —Jjjji 0—0 <i 

. Jj f y u-^Liwl y frl OJj J ^ ^jj l-^l ^ J L » £ ji LjIj 

; -y *> ki-jtj lj ^jj L f^j jU^jI i («—a31) jl e^Lc-xl L (*—■) 



i s n 


jLu t ^ y Jio* y m y: j (^_ ill t) ji l (<—j) 



J3U« 

jl J j\ ji j£\ C—il V L cj-+j .li^b -U»- ( <_aJ0 — ^ 

. J-JiLl 6-Ui t y T ^5 .dlklpl jl J^i-* kl—• £ J kjj y 

I j (<—i3l) iy jl j£j JJljJ yj -ii^b i-$b jJ b tj y *-£ L y j* ,jil b ( i—*) 

.X~Sj\/Z 

y\ jl jS\ . Jjjli t_5jl^«-» j*-®b ijt-yj-* 'f b ‘ i£ j p^jljj 4 _>j-^ ^-Sb _ Y 

yjijS\ ?C_-t -U>- 4 JjJ jjIjJj 1 j cJT ^1 jil 

cri U 1 • i; j'>J cM 9 J ^ ^j* Ji i^j (jV - J-* ^ j* Wl 


^JlAj\ JUs^ 4 X/ . j - t l J l-Atlj 4 -^i J-> JOlj_>y JL^jl r j^i>r ^^lY/i-r 

jljJ ^ {Sjhi, <jl —£-> ‘■y-L* ^ iljj' <s J-i'j jlj-i J-S"! c_-l C—U jjl 1^1 Jj 



TV 




V.X.-ll1 ajLjj 4^j jJ Xiljj ^ A-i J A-i «lJ X>- A J (k_aJl) -T 

A S -L-Jb J I j 4 .1’.*.. .V.J <_4jJj j J JljIjj j j A—- j ^JLp-O A_^> elj X>- A; ('— 1 ) 

?JLLiL 4 J*> L j*A jl J (*-*1; 

Vijlj J*lj Xjy 4 X-ib ^ji^j ! j~— -, i A; ^jJl» jlj-w Jail ^1 (4^) 

?Ajb j yrj *lj x>- 4 J_iU ^iJ&j ^ > : ., —i .,i a* jUw -- > »■» a jjj _jj ^1 (o) 

Vc«>-L* jjj ijj^>- jl 4— ^ijljl x^- 

! ARRANGE (cs) 4 MISSISSIPPI(^) 4 PROPOSE (^) 4 FLUKE (*_ill) 

f 

y l \ j jJl* ^jlp \ l y J j j»p T t »La- jl iJifr ? «£ jjb y_^ > T Jb -f 

ij^rj JjIjI 4 c_4jpj ji 1j l^ C yl . J1-—J 

»iu ——jj b_4j^j jj jcjiy y» elj^ y* ■*»>-* - V 

4 juiL C-Jvljbi k ^y y g^A <^> 

. JLLib pA Cr— ^ *f f jl* B j A *y ji («-;) 

• XiX (j_^4 j xjljj L ijA ji j x^L Oj 'f j ij* 'f (v_j) 

. jllJL pA y— _Li 4j ^jJu j JuiL 4zJSb ^ y>-j $ j* & ( o) 

p> <j Cr — ^ V f jl* t/rj3 y 1 j ^ 

jj I c)l^ -ii »I j jw e^US' ^ j ^ ^US* 4—1 ~ A 

■ j* ^ ^ ■) <^JI) 

. JL-ilj pA !j pA t jl4iUS' j pAlj -i-ilj j\J* (^) 

, X-iL cJita JL»(jlJ j 4 p> e5jJ^ oli~-ta (^) 

JUj L C ^ *S J jl^4>l4 <»^a Jbl> 4j ^ 4 jl l -fSjA jl — ^ 

£\ C*—<1 ^ jl e_^\y»Ij| JL>- . pJ^ 

• JLiU ojvl Ju ^p>-J H|JI 

, Ju-iL pAL B j A (<—*) 

. JLL—iLi pAL U Ju-iL pA ID j C (^) 

JuiL jXi 4—1 ^1 jj >■ L » i> » E ja4 p (o) 

. JL— »U F j A & (d^) 

jl piijl* oL^. '^ - ^ Jb 4i( J^T Jl j JL-3^ 4 Jb') <jlflJL>- 0 jjl>- ^J C—il jl^J — ^ * 





TA 


d-—*3 -L*ly «AI>- ■ -iy-** Uapl V * y*^AS” ^wSsj 

S xS o»jLjj> \j Ia *jjt>- jl ^pljju jji -blyj y**JLib (k—ill) 

S xS o*jLj 3 oyt>- jJ!y> y^JLib jb (c-0 

V.>jb $j>-j ^ylJ ^ o>jlS^ ji^>- y ~ ^ ^ 

<__■ 1 \y * I T j o^t j^o Y* i aI^>- ^^ Y jl ^. ‘T y ^ y-» V c> 4 ^ p~Al^>- — \ Y 

. -* <J^Uii^l Y j o^j^o P t el^>- fj^j ft v & cjJl 

Yijb ois^l Ax^ 

iSJ <S^y. ■ 'k** jyb^wL*! J* Jly-' - ^ ^ J \j+* Y <> -bL> ^y^JiJb - W 

4w^l>«-li1 Al>- £l~«L (JjI (Jlj^J £ jl (Jl^-J Y* 4j ^5lV -bL yjy*A* Yijb .iy*“j 

?C-.ljC-. 

j\ jk j j} J\ . XS CJ <j wLaI yjy- ^ \j l^Jl j\ yu 6 aS }jb C —ijl A ^yJt*- — Y Y 

jl <J>\y. ^L»*_ijl x^- i Ji^»Lj yl j* jL*j^a <lS jX <j JjL* j jp jL^-ji 

yl oUj-o-A iJiS jX* <1 Jj U y-iLl^ J* j\ j-Aj l a2 , 1 *£ ^y jy+fi j3 jlS^I 


^j£-q*a 4_^L>mljl Al>- i JJ«iL 

JL>- (1)Ju^ c->I j^y- y-A j} ^.g-s—0^ j! jj fll^LijL_*j1 — 'l 6 

Jl ^51 . C^-^1 L jA <31jI O 

La yJj jl A_£* yb fjpjyk2J ^l-.-> «-1 t^l J - ^> ^ ^ 

?.>jb jl^ol wyL-ii! Ji>- i jjj\ jp*j <3^^ <^J j* 5 

. JwJO ia^j Ij (3x 2 + y) 5 - 'i ^ 
O^ Y" L^jI jl ^ OyJ< ^ £jji — ^ V 

. Cwl yjj oL^«l 

. xjb^ \j (x, + 2^ + 3x.) 4 - \ A 
Jj jAJ & J T 4 V ^,....1 jJ Kt L^l ^Lva_pl JtljtAJ *£ A^j Aj 1 j yAJ \ Y ^Jbly>*j j£\ — ^ ^ 

jb jbval e. fl . 1 . : , -> *> JL>> i 

L^T 4-£ l5j^ ^ (»■ ■ : ■ « ■■ ■*“ ^Jj-* 4 —- U Y X*\y+ y -Y * 

VyJu (jL^^I olj -b>- <i . bjjjT AjJl& Y jA -LiJ jk j3 J AjJ jb A**» 

j£\ Yjijb obC«l cJU- -b>- c yji y oLl—T j\ j ~5 ol—*^_j oL ai_>»J A — Y ^ 





oJl>- c JjS" C-iLy eb ~« 41>w JjIJj- JbL jA 

S*j\* (jl^-al cJL>- JJ>- c p^b Y <u ~b~L>- jju A JL-iL jly j£\ — Y Y 

V.*jb jl^l cJl>- JU>* <. lj aJL*-p y yt 
yyU yj y Jj-b) ^<_y C-Sy- < j i A j j»j 4_Li jl jij A L yj yjU -XT 

Ju>- *J jyL» ^j] . JuS i y oLj I J A^A 4j 4$ ^y L“ j L J (j j—jb*T 

Joj <j .il yl < . jbT a 5y l Jb£ aJjfcLt^ XiS”ily 1 j jy~ jL^/I aS y.>ly1 JJl y y* 
y li j j-* b (>.' j JJ—-L eJL-i Oj T j $jA £ jl yj A ^j1 J>\j ? JLL-iL jL^j yj 

^ ^ jb ulfbi y m J& *AJ>* Uj jl $ j* aj 

gly y-tfb jl yi f j J’/dij jl y 4 l t 4 Jb jlJl Y J,Li yyjb Jit^ - Y Y 

JJl ^IAju L^Jj ^ypL^.1>-l <>^C-..s> jLiJ jif . Jb^^b- jb 4A.J fr 4^ ^|y- y^l y , ^*--~\ eJLi 

c)l . «J >cJut 1 * l wL^ yjl»b^>- jb 4A.Z.P la ..* y aS b *^a4+m j\ ^_Ssj jjt ^ 

VjlJiL o^ Cm> (Jl—-I ySv^4 i—aii>i^ ^y;l ^ JLiL ^j* ^ 

t jljby ^jjj ^jjl jl ■ "b v . 5 "OjI—5j ^ L ^jby <jjj a—aA —^ jby *jjj oj> — Y 6 

j'c 1 ' 1 . ^--1 ^ > Jj-3~J* T 

^IflJ jl (•■_4-l.yJm_-a oJl>- JJ>* l JL >yZ <li j£ ^Jflj ji cjljl ^ y>~ <J J i)\^> ■LjS' l*lj£ 

jjJbS^ 4-£ ^y^jLli cJl^- ^Ajb jl^ol b>jLjLfll 

^<j—-I ^Uliijs c J-iL T j\ yi^jL &jluS” <jl~S Y j T jl ^jVIj *— j^ 

jj (^i—-I jlj-* 1^ jA I j <jbi—L^ jI < >1 y 14 m » *jj a!-^>- j\ (. jy*tS \ * jl jjjL^jly — Y 9 

j . l 4 # ^ .L^ iI ^ jI^j y a . \«*jL i jl^_3 ^-.> >■ d y^> 

jb (jl^pl .... b yly wjili>i^ (_^bljl-^i>* t «U-iLJ ^l^y I j yl^jly 

. —Jt yjlJL_? <jI— *j—~* ^J•■ ; — * — * y~* Y JbL Ajjb 4 j1—aj_^w jV ji jly^ Y * — Y V 

yjli^ 4jUj— « j l (jV^ j! JJb ^ wJ^lj i oyj L JbL yjlJb^ <jLh j** yt 

c^Uj I f- : * * y> yjl Jl—'I fj^ ^ «^jb ^ y^j jJ Li bil-b^ 

yjUf 4 j> plj .JLiL^j^jlyfcf j cTtY iY Jiljb-yLjjjlif AjU^- 

^^1 c—-l *— 

. O jy*0 iS jl c*Aiy ^ y ( <^bJI) 

. yjl Ajbji—*jy Y jl L Y* ^-*1-^’ y (^—j) 




JUic'l J 

dUbtXAjfi -1 

j )* j ^ J'-*^-' f _h** j^j-* 

j *J j *j ^Ual »j ^a » oLj4j <j,La.< jl y& t^J • oi-iJ w>Vl»- ^ ^ • i jj lj l^JLa—>-l 

■ cf* cri^ '-^ J . 

lAitolwg | iijtii gUi - X 

*J ~£\. O-lU J~> JjLi JJ jl ^ jjSaj jl (jU-uT^ 4S" Jj jX jJoi jJ lj ^^UjT 

f L: y y>} J JJ jl ^UjT xJ\ y _ 

jj-t jLLi S L I j jT j ,^wL*jT *J}®i I j *Jr J •*»>*> • -i-ilj 

l .Ui5 4 >-jj ^jj Jl!* jc^- <i oUk 
t XJ-lj ^lj*J kj jl *^j U>i^i - \ 

5 = { g , 6} 

. ii»»*l j —j .sljjj ^ b j^ § 01 j} aS 

(jLfU^i ji <S" J-i\j aJLL— h> i^j ji c^i>.*11 V o-i-i -w-J^^ijLiJI *—JL*! j* j — ^ 



rr 


1,2, 3,4, 5. 6,7 

S = {(1, 2, 3, 4, 5, 6, 7) V! 

^IjTjl J^uO-I.JLi Jjl T (2,3, 1, 6, 5,4,7) -uT^Vlt. 

. j?-\ j ' «jU-i I {J -~* j t«jL-i 
^1 -al ^LuaJ <jT4 JLiL a£-~* jl y t ^^jL«jI j£\—'f 

S = {(H,H), (H, T), (T, H), (T, T)} 

(H , T) ■^ a ^~ jy“ ^ J ' L -—(H > H) JuLa 

(T, T) J^aT ji JjL-j jA j£\ 0J-J-Vlj J (T,H) .IjLj j —-i J J 

■ *y - ul 

C.- .,**1 jjajlj T 9 J-aLi |^L2 u <jT 4 JLilj J} ji 4 ^Llld ji _^\ — T 

S ={(/,/) i, j = 1,2,3,4,5,6} 

■ - Li ^ »-t‘T j (Jj&J j i Jji (J^U AS' £y j5j (i , j )b\j**S 

^J_aLj 4jjaj ^Lu3J a\£ ol 4 JuiL jy—ij^j * 4 ) jr** j J\ - & 

■? c—- \ 1) L yLi>~ ,M JLc*l |»LtJ 

5 = {x: 0 < x < 00 } 

jl f^\ hVfll W>| L_£j> ^ Aj^aj E ^S’ JO J »«_a jjj jjk 

Ola* E <■ A-*SL E ji ^LjI—•j! jLal^j J^\ . c.. „ri\ ^idta j\ (^Ia 

. J^S IaJL*Lw j! Aj^aj Jll>- Aj iwJJflja jJui ^viJJ ■ C— 

b J—iLj ^ t * wL^LJL-^j E «L? jl t E = | g} j£\ 4 ) <JlJLa 

J\ c\ Jtu ^ t ® XaLLj F cl^ oT t F = { b} ^-o * 

E = { Ai_jJi ^ V L aS” S (_jUi-L»T^ ^L»J } 

. _i—-L ^ ^ e jLo—i ti ■ ■ a) D «LaljLo E 0) 

j_2i Jjl*5L-i) JU.LJL-.E.lS'oT 4 E = { (H,H), (H,T) ) J\ t T JLi, jj 




rr 




•E.UU E uT 4 E = { (1,6), (2,5), (3,4),(4,3), (5,2) ,(6,1) }/Ut JUU ^ 

. -USE .0 V ji)ji 

Jl jj-i—jil j Jj-U» -U>Ll_/ E »\S jl 4 E = { x : 0 < x < 5} £\ 4 6 Jit. ji 

. xiL ji <U—J yJLj c-pL- £ 

r^'J^ E u F JbJL>- JLa U^J 4 S Ai y ^ 1 —jis 4_5vj F j E ^ j* 

. -LJilj jj> L F L E a5 c.,.^1 y 
E ={g} J\\ Jli. ji yt* . JUki^jF I 4 E *S j-j EuF -uLLj 

e tfoT 4 F= { b } j 

EuF={s, b } 


j E = { (H H) , (H,T)} j— f\ 4 rjUt.ji.c-l SiuJjU^UaJfUJ EuF >j 

.i?oT 4F={(t, h)} 

£uF = {(H, /F), (FF, T), (T, FF)} 


* jr^ j' 4/^i ^ " U - J tj* ju t/*- 5 EuF (J-j 

wL -jj£ F j E -L.LSw 1 j EuF JL.LU 

E jJljjdi) 4 j ij-i ^^4 L—ajjju EF JbJp- jl«ULj U(j F j E JUUuj ji jX Jl jjj..« . ft 
. x—L F j E j .1 , -..1—..«j jiji 4 -S' c—I 1 Ay, ^Uj J-.U—S jt j 4 Fj 
j^l ,X Jit. ji 4 . ..4 ~ . ft i F j F j E jl.1 i 2U 4$" Jjfti ^4 ^-j EF-ULi-j 4 

F ={(H,T) , (T, H), (T, T)] j ^ UE JiU-»- JuUt^ E ={(H, H), (H. T), (T, H)} 

el^ Jl 4 JUSb JapL 4-^j ^jiljLp- Jl.LU 

EF = {(FF, T), (T, F/)} 

Y JU ji . ij. JLftljp- Jap- UE j jU UE -L .1 ■ J ■. ' 


£ = [(1,6), (2,5), (3,4), (4,3), (5,2), (6,1)} 




JLqLJLo 
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y jL-ij U E n L 1 j jT <S Uj^.L— ^ , » ,. : . > -' 4 x-lL J-»Li_j. , . . t E 2 i E ( 
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Ij T jj Oj^ • C—tlj> jj*- t3>* o>jy*^ *i j{ ^ *j~* (j* 14 

A_>wjJa 4 (i ^iJj 1J Cw O JL>- I^J Jl LfJjj 4—«Jb 4 UfcJL*!^j jl 

Ulr** • ^ ^ 4jL^-4<mt4jJ4 (J >I Ojj^»4j C--J T 6 -T 

.^jL^^c-jji^.1^1 jaLi 4 ^^ cJIj^ a -T 

jl Owl OjLp wJylix* (JLo>-| . ,jlj w c^jS-l Wi \ • (T 4 -T) Oi^L, 

10{4 5 — 4) _ 


tijj 'f j JjjT Jl j£\ J y kSj I j (jjb 6 c—eSj. kli A JU» 



Jlo-I J-*ij 


il)4jjl Jl«0>-l ( c —a>- j jl < 3 jJ ^ Owl OjLp J_ji ^yu) • JLlLi «Jw Jl 30 j 

?Owl j-U>- Jy 

,j r ; *' tS'y ■ J(-«-- > -l p-* ,j£w» Cwi ^ 5 ) f j*-^ ,y o^S* : 

j^>- . Jjb Jj>J jlj_,w T* j a i 1 jl jjlo* i-w£y *£ -LiS^ *»-y t l£W^ y 

OwiI y jj jlSl*l DJjL* ^y li i—ilicil oJl»- \ Y j oj>- iwiL>»wl ,jly oJb»- \ V 

/4\/4\ Lcw.(^l^ Jyi^j jjjjl JLo>-l jw 


13 - 12 


= .0014 


(jT Jlo-I . Jj-i^y gjy 'f (Itti t3->J ^ * J 11 * 

j-Li>- wLiL ^ j! 

^ (13, 13 52 13,1 3 ) ^ C -' ^ ^ T ^ ^ JJ ^ : ^ 3g 

Jlo»-l ^ \T ^Uj" If^jjlj jl (_^i IjlTy <5 Jjb iyrj oJU-(^ 13 ^ j 3 j 3 

jl Owl ojLc- ■_ijJ-jtt* 

4 ( 39 ) 

^3. 11 , 1 3 ; 3X10 „ ; 

( 52 ) 

\13,13,13, 13/ 


. ■U. 'z .wrjh «>vmJ *jj>~j> 2?^ *5" \j* dLU JLm Jl!> 

i^^ji jj ^j—^ £-”* Jl « : >■! <, .i: .SL j—aj n ji jS\, $ 6 JL^LdO 

j\ j z m +S JL»_ ‘ - ? -l Ij J—Jiij jj-> *>■ Jblj n jjlp ?ii oJLJLi jjj 




j I Jl yj . .1. .11—, iJl. .1 jijOw jjj V*P& j! jJ Ow * I _y ^y*" • 

(jO^ jiii 3^ jj j jj i3^j J-! y ol^*l jl) . owl (V?£)" 

Ij Owl j>\y wjUi* JI,_ o-- l o>j_j-w’ jjjl j j c .1 wL l _ r *jLiw> IajuIjj »o 5 < y 3 


365 (364 )...(365 - n+ 1) 
(365 )° 





TA 


y- 


* . 0-1 1 


I ^1 n = Yf tj\ji<5 o—l 


— jl J.‘^Lj 4I«ib jSy ^iljjIj l$o ^J-SlJL^- <£ ^j-jl c JLL^b (^IjI 

V*V6b JL*^I jjltf c—- l oi 1 f^j-—! 

o^-Jl^ V jl j - “ -^ — u c. •,...-> ^1 jJb \ * * L j. AifciL j.-aj & * JUl ^5*1 -US"t-L^j ( _ 7 1 jI jj! 
. c—(3x10 ) / (3 x 10 + 1) jl jjj Jj&I y. j o^JL>*T aj 

^ . JS^S Y * j e'o—» Y ♦ JU j3 ^-aJ uSsj . c» JU« 

(JL«-i>-1 i jl£L 1 4 . Ajjn-t { y ^ ..«a.i ^ibl p-* ^\\jj Y 

i — 1 >2, . . . , 10 c Y i *S jl S O — ■« 1 j-Li>- JL*Lj ^jIjI p-fc ab-* ^ ^ 

J-Li>- JJ^iL Ij I pjh j 

I jjJL jl£*l jjj (_£l$l)l>- <j jA j-j j Y * 4 j .j&jL T • : J* 


40 \ (40)! 

t . 2 ) ( 2!) 20 


\2.2.. v-/ 

y^\ Ji\ j £jj £JJ ^jl *> Ljlibjl tflj* cJL>-(40)! / 2" ) ( _ 5 Uj ] 

jj-lj) Y l$W*J^ ft—^ lS^ 40! / 2 1 (20) 1 . [ijb 

-L.4—^ Jj ^ 4j t ^jl * InI—^ 1 y> jl^*l ( L —»jj 

Y 4j ji—Ojp-^ (1 ib h . a.*) *S y j_> Jjbl y- y*& ^|j1 4 j Jk—il_J &1-.....M 

<—>jlla-a clL^.-i^l . c.^1 jl^«l cJL>- [(20)! /2 ll> ( 10)!] 2 y JU 

. ^ jij '^ J jyP Aj 


( 20 )! 


_ l.2 10 ( 10);) _ [(20)!] 3 

0 (40)! [(10)!] 2 (40)! 


2 2O (20)! 

4-S ±JS a^-jj t p^-JlL AJL*il^ c\ . »m j .i M.a..■< £rJj Y i <S” P ^ ( a l>*_4 

jljJ ^ 1 j f i ^ji . ^,jb oL_- Y i j JL,—» a .* Y i i l£^ 

Y i jl *-$0^4 l> o!jJ y I j oL^ 2^-^^ \ 'jdJ^ • ^ 

J-s.a^w Y • — Y i 0^>" ( - jl lSo 



I j oL^ j jl y JlJu* 



JL^>-I J -{j* 


j\ C-«o i l?- jI-X*j i a,J bL dJuL^jL (aLj-*) 


(SM 


(20-2/)! 
2 1U- '(10 - /)! 


id s^. 




( 20 - 2 /)! 
,2 lo ~'(10 - /)! 
(40)! 


2 2 < j ( 20 )! 


i = 0,1,..., 10 


L lj j! ^jyJC jIjlL 2 j£ jl y lj i = 0, 1,. .., 10, P, | JLj- 

<t =>jS ^ jj n : e y\ y Lj^i; 1 j n ! *5" y-*\ j' o^Ui^l 

XjX Jlj^P 4j . Jjjl 


P 0 = 1.3403 x 10" 6 
P, 0 = -345861 
P 20 = 7.6068 x 10^ 6 


^jL>- jX ^ J** <lx>- y ^-L-j ■>jta jjl L^J X JLx* 

. d~X 

lj -> j->- eSC *j~» N 0 >^>jJ . J ±jS j^>- ill—. £ A Jtta 

^y^Lvaj jjisu .>jA jfii - <* X^ IJCil . ^ \—X jJ <3^ J 4i 

. XJ> 

? il- X jJbi>- xil# Olj « >^5" 45" jLoJi>4 \ 

jJ lX>- wLJ—*^Lj o^> 1 ^.iil lj ^^a^-S* 3 j-a T J!—<»■ ~ >-\ — T 


v^L>wLil lj ^J|_>- a^)L£ 3Jj|j—>- 4_S* lj Jl ^ 7 ->-1 r^\ Ijjjl ( \ ) <~>\ ; ^p 

o *^&^1 i $j> *S jl 5L j-»Ltw ^j| i = 1,2, . . .,N, E ; jyS jj . JLibaji^5* 

jjj Oj ^ -yg JL-»- S^>-\ T - T ^-^>- <Lj A—>-L Jl_>- 4 lI— ii a3j^_S^ \j 3 ^_>- 









0< 


p( U = I P(E,) ~ I P{E, x E h ) + ■■■ 

\i“] / J«l fi <»2 

+ (-ir +l i piE^ ■ ■ ■ ej 

il <(j" <l« 

+ --- + (-l) N+l /’(E 1 E 2 '■•£*) 

ojT i j-~a* jJ N jb^J *Sj Oj^a <1 Ij ^bLaJiT ^1 -bT^j I 

.ia! j>- N! (_5b» jljju Ol i c~<1 aJLi ^1 i sy \» ■ ~ y *S 

«J jS lj ^yiy>- ij* j* -iAJ ^ OLij JUb <1 (1,2, . . . N) -LaT^j] . Jjj 

i n t ... t i, t i[ ij* n jl *S c—il ~o>ULj E , E^,..., E^ <.^1^ • [c—«t 

(N-n)!=(N-n) [N-(n+l)]... 3. 2. 1. jl ^-o Ju!/^ j <.c—I 

lj N — n jl t jLII^j Jjl aJLi La -, * L $j~* N — n jl \yj i -iaj pj cJb- 

jS\ j' N! *S jjI ^y>y L j>A ^1 j lj N - (n + 1) jl Sjj* ^y^y j •> ‘biS - 

l*jjb * a |»a 


P(E„E h ■■■£,.) = lN N ? y ' 


aS J ^A oJb^ t«ijli 


I 


ii<i 2 - ci* 


P(E }l E t2 --EO 



I 


t] <'!; ■ ■ < f„ 


P(£„E, ■■•£„)-= 


N\(N - n)! 
(N ~ n)!n!/V! 


J_ 

n! 



= 1 - 


1 1 
■ H- 

2! 3! 


-■■■ + (-i) v+ ’ 


_t_ 

A” 


jJ 


\j ^jl^J XJilj CO 1 w*L«1j 1 Ij aS" (jLl>-l J 


^j}i N jj o jLp <> . e” 1 - 0. 36788 N il j^j ^ 

aS Lj <s^) . • /tv ^jl^J wLl^j Ij JLl>-i 

. J y*i ^jA <£j <1 l)Li>-! N — > 00 ^ JLljlj lj eLl-il 

ap< i ^ JCJ 5 Ij *y*~ j jA k Uj^ a^ JLi>-1 a^jL^* iS^ji 



Jj-^l - J-uli 


JJJ S Ij l)L*3j 9» aj-* k jjl JaJb 45 jjJVI^oIjLaJ . ^-J5<>^ k 

. jlu^o i^>l>»ij*! Ij jL2o^>- «JjU>-#U ^N-k 45 V l>” ilJOu ^ ^-44 


,,ii (-D w ~* 

+ 2! 3! + ‘ ” + (N-fe)! 


a(Jk«J *5^ u* i JL^j Ij Ajai- .^i> a j• N-k jl *S c...»l jjl Jl^»-l 

: L c.. -l ^jI i^i xiJ i_jlicil Ij ij>- a jA k *S 


<„_ t)! [ 1 _ w i_i + ... + m 


l) N ~ k m 

~k)'._ 


L c*^l yly ipL*« oVL>- ^^5^ ^ 4 j oly < _y Ij k 4 


jl L ** - --*^ OjLp cJjlIl* JUl*-l y-j 


0 - 4 - 44-44 


1 . 1+ i_I + ... + (2iC 

2! 3! (N-k)! 


4j>- jl k = 0, 1,... c ——_ j\JuL» . c—»1 l / k! y}j* N jj* ^Ijl *j *$ 

lj c-kilfl* ^1 , j} jIjl2-« ^11 4 ii~«l p*-^4 jL-*j lS 

. juis' Jti* 4 j y “T (+£'*“ y~ ls^ j*. 

^1—3- Ij JU^I Jjl 4 3jy J*U* jy j i • J\. 5 a JU* 

• j'j* u~4 i$4*i tSf/ 1 s?* ^ 4* 


. -LIS’ <A>-! W 6 JUt-* 4 j '"^t \j\ J “ ^ 




j'j-* ^ (*' i jrjj ^ J—.« l . ■•«■ - .» jjl i - 1,2, . . ., 10 , E, j_?l : J* 

jl ejl—io—1 Li Jl—»- 1 — P^ (_J £^ jl ii >1 oj'_._t- i_j jiin Jl— » . * * ■' i -U—1> *. : t 

j^jb i Y -f p£»- 

Hue = I P(E ,)-+ (-l)" +I I P( £,, e, 2 ■ ■ ■ £,„) 

\ l / I 1 1 *' l "2 ' ‘ ‘ *■' In 

+- P(E,Ef •■£,„) 

(-blb—olb- \<\! <1 b; Y* P(E. E. ...E. ) 4——. esl* 

1 1 1 2 * o 

oLijLj^L^ ( }y Jr) j~? 33* 

ji' J' 5 J*' ^ j'J* *i J 3 j* l - *3^ ls“ 

(20 - n - 1)! jjl y 1$jT *S j»_jL2bj j— jji 1 j zy Y * - V n + n = Y » - n \i —-I 

jljLuj 3jj-i jl y Juil y <jij° 3^*{ £33 11 J j.py • *Ji 

yLi jj&I y*- 2 (20 - n - 1)! y\ y J(pL— 


P( £„£„■■•£„) = 


2" (19- n)! 
(19)! 


jij y*^. *3& jl y t_j Jjj £ 3 j I ^i JI-Jl.?- (jd^ JU»d>-l Y—Y *i *>■ y U Jb- 

3 y3t t y 4-— b m*a 


/I0\ , (18)! _ /10\ (17)! 

\ l j (19)! \l) (19)! 


(16)! 

(19)! 


(19)! 


.6605 


. idw<l * y\y L—ijUti* dbl>-l j 

m j *y n (jljb j\£ <jLL y ^ij^i j !*» '3 j(^-i J33 f-y i-Svj . J .‘X . j & Jlle 

JbL L\ *S {•—**’ ^ j Laj>jJ aJIJ^ ^ ^ C->-L 

el j i^Svj . JubJu J L^j jL» 4j l! -j <!.■.** I iJL^JL>-! j} *S \j L^ijL 

j! (JIa-1^1 5u_^1^_4 j ^ j j* Lc-^isl <j 

jl ji JU^-I j*> lj Cb-Lm ji^n yyy ^ ^ f *bl c—*1 

Ujl^T^ j J—1L m = b j n = 10 jS I ycj> . c .1 Jl y—° *y ^ >-5U 

J> -b Jjl o_lf . o-l f y\y iy 0 ^-f aIju: xiL WWLLWWWLLWLLWWWW 

. C«-1 T <J 4j J ^ ^ ^ yA J r J Aj Q....!^ t Y 





y tj? y j • c—-1 c~>-\j m j^n^ljb x^ ^y JU- 


(n + m)!/(n! m!) _ + 


jl t^Sj^y jLS^ (jjl iS^y • <-w<L»w* lj i ' ■ - - ^ r Jbo*4 c XiLj b J I ^jb 

ilajJ j t x, + . ..+ x, = n jl j* *-£ ^ Jiu ji lj x,, x 2 .x r c. ; i» 

. o—l i = 1,2, ..., ra i ^.l^ i o-l? Jjb j jjb Jyrj ^ o-lS" r jl jj ^ lj ^U-uT^j 
il-ijJ y, j J—it iy c— t-S ^jl jl JJ Lgl^- >-1 j y, j-^1 ^1 jl Alt* lS'j? 

^ c ■ . 1 ^ jl -L*j ^4 " ^1*A_rj y r + 1 & ... t J_—L $y » ~ . ■- ^ ^Jjl (jri t_$1 ^ ■ >-1 j 

JjS yj -isul^— jJ y | al^ jl i Jl— u 

y, + y 2 + • • • + y, +1 = m y, > 0, y r+ , > 0, y* > 0, i = 2,. .., r 

. ib jb— jl^j yj O* jy*0 4j I j .Xal^J J 
LL...L WW. . . WL. .. L WW. .. IV WW L-. . . L 


>'i -*i yj 


X ^r+l 


i = 1, 2, ..., r t x j (Jjle i c..l ^j Jlxxo^j <z ..1 *f r<_£L>^ ^l^xl^oiXiu 

L 4 XiiT bjx^j <x—<1 yi ,... . y r+ j ^IapI ^Ix*j ^ c — *l 

cX L OjLp *0 


Vi = yj + 1, y, “ >v, i = 2.r, y , 4 1 = yr + i + l 


y, + >>2 + • * • + y fH = + 2 


Xi5^ ^jj b ji a5" 


ilX_^J . C—-l ^ — *\y ^ 1 ^ J^a > \ — 9 

c~X j jiJXI w-»j_^3 ^ ^ xl ? r jb lsUxT^j J5* 

cA ? r J^Li ^Uxl ^lXJ ^-9 . c—-i Xj + ... + x r = n 

^.jb j^_* Jl—^ j .c —' ) ("_ 

(" + j(“ - j 

PC(^^fr|)- f ' Vf . rbl 
( m ;") 


f 



= 1/429 


6T 


U \0// \ 5 / 


L c—l jjI ^ c~JL? r JL^-1 «l? jT tin = 6 t n = 8 J!\ ^ 


^?l . 1 1 ' .i * L tj^ aS y j yo 

WL WL WL WL WWL WL W 

t . -Lib o jS jL«J jjj a <j p-J 2 j JL^J^I aS p^-ib Qj^oa Jbb -Lib 

JiJ^j ‘4—1 (►? <J~*- J J-ili ^>-'j b lSjL; tjij>-\ ijjj 4—1 jljj j4— *sr! *$ y} 
. JLiL jij —Jjj*<9 <> 4»Tjj I j£j$ i—i Jo jl ( . 4*ll< tiy Ij (_S jl; 


WWWWWWWWLLLLLL 


Oj>- (. JuiL 4— Ij 3j>-J — -JL? Jxii ^ 


crM 


K[^^p.(J)Q/( l *).,/429 

. Jj\* y y[> jjJj ^ jL \ f ji iji J l—>-l *S Jujj y jjij 4j pjkjli 


wwtl 4 m £J ^1 i£ JAM gU Jlftipl - 9 

j?l p-zijf jjw» -JUj Ij {E n n > 1}- ^lAX>Li— '-dLo 

E, c £j c ■ • • c E„ <= E n+] c • • ■ 

/' 'jjlj 

£i = E 2 = ■ ■ ■ = E„ => E n+ , = ■ * • 

I j n E n 4 j4>- -LjLl— »L? <jl tJ-lli Ia-LiLJLjj jl y—j* <JLjj s £i E n n — 1 j- j?l 

p-r^ y j Jij <; 

lim E„ = U E, 

,-i 

j' *JjJ { E n, n - 1} j-?*' ‘jjk j—^ • E n <= E n + ( in j*ij'jl <> jTjj aJ 

ij* jij ^ ^ Hin E n u^ b J L ^ JLib L^ - L*b JLo 



JL>-I Jj-»l - fji J-«i 


lim £„ = fl £ 

d-OO i»| 


E n E n+ , ‘ ny*jJ *s 

^ Lioll 1 j \-9 Jl>- 

*1^ ul t jLiL La_l*Lmmj jl ^j jl Ij (_£ j \ • .iff ^1 w- ^ E ^ n — 1 


lim £(£„) = F( lim E„) 


l F n ^Lajl* 1 «■■.i j i i < ^Lj fjd ^JLuj -j^E n ^ 1 ^ ^ ^ j ^ 1 J-JLtl * qIAjj 

^ jij Oj_j-^3 *J I j n > 1 


F, =£, 


c - - c.( y e,)‘ 


£„£'_, n > 1 


_jj^a Lfc J U LA— j I_jjj i il..<l »J_i »jl a". .<1 LJ £ — £„-i jl Ol jJ *S 

*£ ^-sj <j c jL^lj ^IjkjLtLLj La F n 4 j . ,. ut 


U F, « u £ J u F, = u £ 

.-1 1-] i-i l-l 


.(Oe)-p(us) 

oo 

= I F(F.) 

1 

= lim £ F(Fj) 

n -»oc | 

= lim f(uf,) 

= lim p( U £,) 

/I-.® \ , / 

= lim P(£J 


(TJ^kL) 



. XS C^iIj {E n n > ] } yw> JLb (J 'ji l -> r 5 ^ ** 
,_jij m ./? LJl_o ^£o {E^, n > I j- «E?uT t JL-ilj ^)j> ^5^ (E^, n > 1) j£\ 

«j_>b oVjLm L; jjljjUi i C..-J 

f(U£:) = lirn P(E c n ) 

*S $yZ »Jjj i U E i = E^ ij_>>- 

e( (pl E.) ) = iirnE(E^) 

4 (J^Lo* OjL-P Aj L 

1 - P[ n I = lim [1 - P(E n )] = l - lim P(E n ) 

\ , j n-MX> «-*> 

L 

^ ne) = lim P(E n ) 

\ J / ' 1 - Q0 

. XS Ojlj Ij 

It 0 j $ * ^jAll-^lj iljLuj J JJ A ,., ,mj>- c5sj db J J\ * " ->-\ . dUf 9 JIaJD 

: kj^t J* J* b jiJ c ^' ^ . - . jf t Y 4 \ 

*j q * j |*-A.i b ^ ^ <jjIa 0 j 6 * 4——i ^ Y Aj 

\ Y aj aJLa^ 2" Ojb*J 0 ^-fr - 4 O^j- 5 " jyL>- J^d-S' p-dfT^ ^jL>- lj ^ 4 ajU-i 
ajL*j> -^- . cX 4 £jl>- lj Y • ojLo-i *j-$—* J °^b k**? J* b Y * ^ ^ ©jLk-i ^Ia 0j^a 

. ^ jl>- 1 j T * djl_«-i oj^a j o^b jl a^_*>- b Y* * ^ Y \ 0 jL^Jt ^\a t j-^® ^ Y aj 

• Jl J N Y Aj AiJ^ — 

8 

^ a^a>- J>-b « j£a -Xs*- ^ Y vl^pb- jJ> a 5 O -^t jiaj ja ijlj^ 

C-iljJ ^ ^ Y C^pL- J>-b aj-$-* iljlwj A^ c^—li ^Jjt! Ajb —a U->1 ^>- 

J ^JL-ilJ t H ^ 1 4 I Oil Aj j! AjLwi aS 0 j^a jA I y_j 

■ ^^ i ^jl>- (1)1 jl ^ Y j\ 

^Uo^jt \ Y aj Ai_J.i \ ji (t-dS’ j 



JUl>-l Jj J U^ai 


I Y A a.. — j.5 4 Jj-i ^jl>- 01 jl ^ ajL-*-»i oj-+-* J jlj-* J«^ ^ ^ ajl^Ji 


4jUO -1- 4 ^jl>- 01 jl Y ajl*—i a^^a J «Xj jlJ J«* Y • Ij ^ \ ajL*-£ jjjLfc aj^« 

<iLi.5 1 c ^ jp*i ^ji>- 01 jl Y* 6 A J ^ * J jly-^jjr- t T \ jU.^ U <u 

8 __ 

J 4 J J—.i ^jl>- 01 jl T *«j-fl—• J J“SJ !^J -^rjj f • t r 'I ojU-i \ Y <u 

•>U 

jj jcj^- ^ y opi— -Uj->- jbL*ji 1 <j> j 

^1*— JojJ>*j jkii ^5" 1j ojjfc Ijjj o^«l Jl^x ^ Y o-c-L^ *S 0 - ^1 1 <~j\j>- Vl>- 

n - l 

Uil [' Y -V <*?* (y) j j 4 ^ T 4l« pL-^ 1 j ^laj ^ 1-^li 4^J — n ajLa—i 6 J^A 

oi> \ Y n a* j^a 4 n jj& (Jjl ■ C--—* 1 aJi-i ^jL>- o*>- jla 

. JL>- c.. pL^ jJ juL i ^ ~ u Lp- ; 

Jj C—-1 CJjLa T -j» ^il^-lil (^L* 0^J> £jl>- j J> <S ^ 0-bJ (3jO jl 

4-S •* «* j~* (j?* frj^~ ^*-.*->* jl n > 1 4 10 n ajl * » ....* L °j^ m cJJ 

£jL>- jjU j j-5 <JL>- . .xJj — t ^jLj*- «Vlj pLw oJL^- 

^ k Ij ^ «jLg—i t jir A ^ Y <j <4~ji k_Svj *$ Jl^S J& 01 ^L>«ii1 j j*i 

oJU- J^I jJ> . j^A Jl J t J>_j. ^ ^jLaX 01 j I o J J-J jS ^y> jljJ J 3 

ej-4^ l jlijI . ijj Jl* 1^>- JL>- ^ Y c^f-1—^ 4,^n■>- 4 ^ <JL«jl>-I L (^y* 

^1 n jl Jjo \ ojl-o^t aj4“* *** *X-iL jl^ULu ^jA E n jliS^ Jh . Jblj \ 

4$ c«<1 ^^jJb . J-iL <OU>- jj J yjl 


P(B n ) = 


9-18-27- -(9 n) 
10- 19*28- - • (9ft + 1) 


J ^IjJ^kXo^I n jl Jl*j \ a jL<t « a ^ JLwS” 4j>- 4 <._ . I ll * 0*X-i J J 

jl <^Ssj c J-JiL ej-4—* *\ jl ^jl J ^jl-^ - *j-4- 4 jJjl 1 ^A-JjL 

^ ojLq^t aJjL Lfil jl ^ ^jlj J 6 j^- 4 ^ ^ ^r* 1 ^ J*^ j^) o j^a \ A 

■ 1-^1 <_f* ^^ Ojj^> aj jj ^^^4 . yL\ Jl j . (-LiL 
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*S ob oLD i c —.1 oi> J»-b ^ T i <S^ Xili jl«L!Lj ^1 Fj 

ajUL* JV-Al-J t^) P(F f ) = 0 4 i <i 45 ab OllJOl y y ' P(P|) = 0 

00 

< II [9n / (9n + 1)1 * i = 11 , 12 , .... 20 ^ jti; 

n = 2 

4j Lj P^U Fij i-ULi ^ ^ C—*1—“ ji <-*>■ ^1 tjjl jjli; 

. XS jj j i» yi jJ J JJ 

f(G F,) £ I P(Fj) = 0 

0^1— ji ^ <JL«c>-l b [jl—UJ <*j^ 1 ^ 6 j V ( f'—T tj $I ^.t.-^j) ^jiflJ 4*] 

.i^july. JU- \T 


j$b ** JLsuH -V 

jlaULj O^b o4 j \j**3j** <_f-bLajl *^j <Jbo-1 b-^l b 

i ^1*, ijb p-A ij£j JUki^l b*J5 4 . J—i * j—i ^rLr* ^^L-ajT J 

GJcib 4JjXy lj l 1 Jl»-* *5 Jjb (JL«JI>-! ^ * « fjl.J-LS lj U.jljff J_i ^1 

I j La 0 0 ^^ ^ k *-—*1 * /A Juib 4i-Jb 0*5 jZ* ^$XS (Ji* j* <j jJlj —1 45 <JL*c>-! d L 

j jLLip) jlnifl * <j La *jlj? jjjl I^JLa^I <S o—«i ^1 {jiy ^y*--J9 j oiJ ®^Ux 

SbalS* * y y jLS' 4j lj jy «jlj_? 4^ t <J * ^jb jjIj 

Jl»J> 45 C i ■**! A.a ^ «.a 0L'...4-W 1 L J CL-^i o£^5 4 L»>- ^jL^Cj jJl^-1 <5 C,--^l 

(JLfcJL^-1 tw~Lp^ ij ililpl j jjli jl ajljj! tl)^A j <JL^>-1 . C L— >1 4C-ijj j-^m- 5—i lj 

. wL—*lj ^ b 

. XS y <jJU^ i}y*&\ ^L*j ®jjb ajlJbl 8 4 .^, ^5 |>c5 ^ CL—>1 yO&j* 

^P*Joa JL^j^ ^ * j 4J—JJ lj j\y~* tyy^jj y*M&& p_—b 4L—>b OLc^Ul JLstfjJ V * j£\ <* 
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JL*IJL^j ^jIj! j* < ~* i JJ~^ y£? J Jj^ 4 j (J\^„T,^-I 4^- i ^jijjllj ♦ *•!■•—"i 

* wliU ^ ^ lj J~*J jjJlJ jl J^l y>- t ^LS J~A J OJuljl j5 j5 

Lk-* i JLl^ii CLSj^* l^w^I V (1)1 j5 4% ^^jlj-i A_4 jL —a wJkj ji O ^OS ^yJ>j* • utfl V 

f j \ & ^SsjjA T j V j 05 jj ^j—jLi T * Jjl j5 J L^ { jA 

. (jj) ji ,\.^>j5 'l * £■ JJU^fL 

(J^jl j- -^1 4*s* jl oJ^j ji *S i (_£<XJ jLi. a ^^iaj *& <Z.‘ «*l Lg^Jt Ij 1 

^0—1 V j 9" i 6 t \ <_£Lg^l jl ^jr^t *&^jjl ^ c C*~»1 

-1? jOi (Jl_4kl^-I i Ail —-a 5jja ji ■*■ " .- > -1 

Ojl*P Jg JLi > - T j>-l a5 JIj j 3 C */Y+*/Y+ * / ^ £> = * /66 jl C^jl-P 

. c ,—. * 1 j^i-i^- Jjl -1? jOt , /Y+«/\ + * / ^ + */ ^ = * / & jl c. - »*1 

jl *& l) yS>\ Ij fijl 5jS t^-^5 IfrJ1 

xS^ j^3 <>- jjj 0 ^-^~ 4 • jT«Jbl ji 

JjLj jJ jA I _ 

^ A b y - v 

■^jWf J V 

j jL jj j*\ — o 

t.!■■■ / * jJ T * *-"0^ jl..La.^ jl iJLuj <5^ 0^-*1 

Jj—^»1 L ((^5^-^ ^LflJLhjL ^ I jjjl L)L^j1j>- ^U-»Lu • -LiL J —^9 * j JUtf>jj Y * 
oJlIaj p-Jj^-i jllalil 4_lJl (^1 j??') JLjjiJLl JLoJ^-I 

. Xb5 Ij 

; ..JL-«,49 j5 T 1 i JL-s^ j5 T * ji 0-^*1 jl . P O-j^jJL» ol y l j-e Ij (ji <—S k^$vj) 

(X-£9jJ 9" * J JUtf >\ * 
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EF c E e EuF. 


X- t {j\q&b> 

oj 13 lj yj iajljj 


£cF,_ F c e £ c . _ r 

F = FEuFE c , j EuF - EuE c F. 

(Q £.)f = LJ £;£, J (n£ i )uF = n(£,uF). -f 

j jl. . . j F 2 jF, JbJi>- WLjj ... i Ej i E, <_£Ia «jl -JLjj j» -6 
jj *S X- S ^ • -* <j lj( i ?t j F.F ^ = (J) 4 S jjaLi^ ^yjo) jl^jL-U 

n > 1 j* 

n n 

U F, = U E, 

1 I 

6b GjFt E jj lj jjj ^UjuL^j OjLp . -uJiL jl«LJ^j G j F i E J^S J> — 9 


. Jj*o £j E Jaii (\) 
. -lAJli ^j E^)j JJJO £*j G j E ('—■>) 

• “L* 1 - 1 £J M J 1 ^ v ^ 

. JCAi jl ij Jl>- (o ) 

. AlAi ^j 4—- jA (vij) 

. -ujj ^ U£ (^) 

• - iAi £J (^) 

. J-»a jFj l^jT jl Ujj jiSI J>- (j-) 

. jlaj> jl iJLo (^) 
. J_A3 ^J l^T j) lj Jl>- (j) 

. wLJ^ 1 Juj Ij jjj ^UjLaULj o^b —V 



^ jj 


FT 
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(EuF)(FuG). 
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Jl JcJ jLjs- jlyl j^) T 2 =2 j (Sj = (1} ji c*.«*I vi»jL* jlyl t^jj) T,=l ot JLil> 
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. T 4 = 15 t T 3 = 5 d£ Juaj jLU lAjlyl ^I-*j L( i—i)!) 

d£ xjS Coli ( u ) 



. JXS |j T |0 jl jju yl jl B olAt^l \j 

n(E) ^L^a* jl E JLbLJL^ j> ^ -LlS* \j** j* — ^ 

*X OjC . f( E) = — 1 ^^ '-iyu J <■ <_** £J E -Lilij C — <1 j^'Ui 3 
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jL^coU-r 
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jui'c-u-v 


£(£ C F C ) = 1 - P(E) - P(F ) + P<££) 


.JLS'c-LMjt-tjJi.-A 

r jUaj <i jaj <*£j . c 11 *1 si • N j -i-j.j o y $ * M *r JW T — ^ 
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j ja N y)y b a n j ■ J* j 3 b Jli*^ oj jS jy^r <lt — a — \\ 

JuSsj <w^Lj>CjI 1 j J yj>* <£ <i J.V.5~ Ij JCJljl 
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j A n 4j j jljj^ Aj —1 j A, - O^j y Jaji jS* L 1 j <JojIj 

A vt 
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,/*Lh 


ZjA N- 1 4 ^ '“T 1 J j-* ^j»Jjl ^ I jl JLaJ ’ J 

Lt'jjl -XjIj.} j -»^*S a-GL^jL o^S N-1 jl ©jlIL»*iIj 
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fn =/n-l + f*-2 " ^ 2, J /„ = 1 , /, = 2 
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45 -Lj5 C-jU j _ tl->-L iiUisl 4 j 
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: °-* -1 jdj J 1 ^ ^ <y* b jjj oi' 

i ./» j a \ ; III j II j I t Ju^j j A : II j I i J-*« j j \ • i I 

Juojj Y z III j I t Jw»jj Y * : II 

Ju^jj Y ; HIj II i JwjjJ 6 " III 
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o^LLlJ L j #3jJT ojUi^JLil *r IIj j-AJ ^ * jl . JLib e-l^-iJl.} 

. P (M u Wu G) > 1 *\£ jl *■ -L-ib ^>w 3.>* ^1 aS Jljo jLlj 

-Lib ^1 *-L-i £*jy l?jj ^ ol JU^-1 . ->^-i Qjy lS jb 3 jj o—o v_$b —X 

?0—I J^i>- -Lib O-LJ Jjj ^1 jjj\ aS ^1 JUi»-1 ?o—I >LL>- 

J- 1 ^- ji3 ^ij* • - A - i 'j Jl*iJ-l j-* _/jj C—J> ^ j J\ -T 


. (jj— ib <Jl>- ji <a* oT (j j j & J>\ o—-o *^d) ^ lt /bU (<*jU0 

c j b j 21 aS ^yu—i 4 j JLi bdjCjbj a j a Oj^ 4 j j j ? c-i>- (t—») 

. bL^Ii jjUju d j 

c j b j a^ j !U aJ <j JLib c j b j b j aja o ^ b^tjj (t^>) 

. (JL*ib j^ a ' a 

aS jjU—J <j JLib c j b jaj a jao 1$-* jj ^ <Jb*- ^ j! (3 jj (o) 

. ( JJ—ib jU.** 

. (-Lib b j a j a j a j aOj^>4j l^ijj L _^) T <jLL- (3jj (vi-0 

aS -LjtO <jbXj . ^Jkb jl Q..«■! ^j*b b — ^ 
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P(LLi>-^b)= -/W M 
P (c^rJi)= v Yr ^ (y) 
P( t 5 J L-b<^)= v'6U (o) 

P(J^)= (^) 

P (^jL^ b jlf>-) - * / * \W (^) 
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« JJO ijj! £> 45 (ji C*«i . ij-i V LO l^jl 4lioj ji '”' ^ 

J c—-1 <ob £J pi n < ^uj jj> A <Xd. 4-5 O-iL X^L-L-j jjI H n J^5 • ^L^aIj 

oL2—> j o^jS !j P(E n ) . c~*l 6^1jj V U 0 n _ 1 
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* *■-—jU & j y* ^ iSj^t < ^i ~ ^ * 
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' Ar^ ^£jU ^1 jJ> 1 J ^j 5 jjb 
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4^_IC>- j\ Ul^JLa B J A /j5jjL . C—--1 oLw 1 aV J 'j-fiji n j^ M r ^iv«r-^ 

o j^a A 45 <1)1 Owl w-4^lii* . ^ y^» i*-jL>»ijl }*j* *<5^ Ij -i.v.5 
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■<*J £j jy-0 j jJj U u j^a 
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c™j Ij ol j Jj! ‘j~t~* u-^-i ^jlj- jl ( j ~j *-S j* jjt J. -L^ j!j^ !j 9>*,.»' 

L (^j~f ^j-J Ij jjI . p-Aj ^ jlji 4_v j* fj^ «jf-» jr'jic-l j' Jr* Ij jT j 

• |*i j£ i£ jU^i^ - 
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'ja* La a j^a 4$ 0^ 4 ji e^^1 . Q«.«* 1 oL-^ 

? ■ " - --“ I j>Lt>- JlLJ^L 

^1 . C--I _^L- ^ ^ J ij\jjj* j*> >-& jA> <£* <■ >jA> <—' J ^£jL ^ T 

JJJbJ p-*J <*-£j 45" 0^ (JL*I>-1 4 4*w j\ y^jjX j\ >- * y-> - > yu 

j-Li>- 4L>b ^luti 4^ 4-* j A 4^ 0^ (JL*I>-1 ?C. — ^I jAi>- 

(^cT* tf* j'j* J J J^H Z^- 5 8 J j—i h j' ~' ^ 

wLiL I ^ i ^ b + g ^ i jA-j 4S ^j-jl <Jb*-i>-l . AUL—a (JLa^j^-l (b + g)! 

? 0-*^i jAi>- 

C^^Ip jl a Jl-J* 4jllj^ ij £ il jl 4 $ 4 djb ^ _)■* — ^ ^ 

0 j jS j * 4 S yA JLw-1 »■> j-Z ^ 4iJ jS Oj jS Y • j\ 0 jj£ Y ^J-o Jl J_*» . 

• *ij$ <S J* h y <>■ YOwl jAi>- JlL^Ij jb a J-2 4itj^ 

Jj f 1 jf J* *s Oi' J'-* i> ‘ 1 Jji *i jjj ’■^i J j j* ^ • a j' a J 1 * ^ l5 j+-* " ' v 

• i_r* j a 'j uiW-^*y °7 j-iif X-ilj «xi ^L- 

*S ,jjl <JL»i«-\ i jj_i i^il j>- T ^l . i T .-j' OjjJjjJj .«-*•" 'f l5^ lSj4^ — ^ A 

y i= WY_,rjT^ IjJL^. ? C—I jJLi>- ijSjjj oUi^l ijj* i laJi 

■ <_r* j^" J' 5 ' J y+** j* 

?Owl JuLj jLj >-^j Jitji^ 9 *£ ^1 JUi»-l i jL f Ij £\ — \ \ 

4>- 4j JuU n. »-L^ 4 -.\j Ji1jl>- (JLki>-1 * ^jjIjjI ^ jU n lj — Y * 

?>y -J Jiu*-JU»-I 

(JL*^i>-l j-a <.a^ j j * j-*? B j A 4^ jAi N £\ — Y ^ 

JU^I y*\ yy y^j jjs £\ jJ j^S j\y B j A 4^ ^1 

J * J ^ ^ - eAJ-r^ J 1 ^ 

<cu.ft5^ 4^ ^ jJu Y T 

jY j ^jL*Uk1j ^tjb Y (<—>) - J-iU jJ4 j\ jJU *-£j (<*Jl) 
jJjl^- JlL^L J ^tjli iaiSt ^-4-^) J J-iU 

j t J^S .,n~i Lfc^JiS' ^\ . *^S ( jA jU Ij i m ^i ^ ^ ijb •X-JiS" n — Y Y - 





V* 


-XlS' jL ^1 k-JLlS' Ij Ij j$ a$ t jli!f JJJS* jL Ij jJ ^ ^IaJuK 

?^jj Jjfclj>- j JJt>- ^1 jLjT Ij LaLJlS’ Y<Ow<l 

Y j jj jj jjj Y 3*^ LiJ3 ^ cH~* ol* ^ t ji 45^ <JI-L^I i Jbj^J^j ^iaj Ij yi» Y • — Y Y 

? C—*1 J Jli>- JuiL jJ jj jj J X j^jo aL* 

Jl*J>-l JLj^ |»^4i yi) P «j^ 4 j jLyaJ jjiaj j j P J ^y* ^ «j<-S sj — Y6 

jJlS>- ..L-tl oL—,5\j| j^ol^j- 4 ^Ijjo *S ^jj\ 

a.~. .t I j ij oJLj I^.^jIj gl>- A ^UL- <j jJ* j ^l>- & Lk—J- <jl (JL%_i>-I t — Y 9* 

?d*~J jJl 4>- wLiL 

m 45 /yl JLl>-I < 0 —«l v^j jJJa> . £±jy 3>^ N ji cJ^Ualj an JLiS" L y* — YV 

. X i »^ f+A (^mJljj N JLiS" ( j^y . jlyi <Jjl (3^*^ 0 

aS ^j-** 1 w-jL>mijl cJ^L^ o. a*^- A j£\ . j\ji ^wtS" <o-4>- ^ * ^1 4>*z£ j$ — Y A 

?L—■-1 jJub^ J-iL lC LLjj (i—-) j J_J»Lj C~4>- (c^jdJ!) jl i j!L> iS" 4 m* 

jjiaj ^ aJl—2 ■Lt...< Y j aL—- ^jJxjjL ^ jl “Y ^ 

j aL—- 0*A»- Y A-S <1)1 <JI»» -1>-1 I^>j .l \l A . Jj^y-^ljl 1*A Oj4j v^7 

. JOili ^jIjI -JuA^j 

^ jAj-*Z ^ <jl JL^->-l *0^1 S^J jUr3 4 c Ju jlj-i uS\j JjfcLo* gJJ ^ j£\ -X * 

■ JJ crJ~*** eS^4i 

*S JLZ S 4>“ JJ . wLjjL JL>- L^-J J_>li j—iljL>- jt' 4 "i..jj L^J *S (jl (JL^X^l 4Jl««jl 4»J jIUj V ^ 


-s' /.J 


<1 


391 

13> 


l ^‘ 

<?!*■) 


o 


. JL tS a^LiLtfl Y —Y jiij 

jl aL-*i l5o j ^y»T <^j 3" 0 !—^ (*—aJO ^ylj ^ x C w Q c5sj 4 S" ^jl ^]L1 o ‘ ^ jJJx* —Y Y 

. J-iLi (j jj £jj \ V jl Y l5o J^Li JilJi*- (vo) i JLiL <Jl>- c5sj 



(P££3 

J Ufl ilMtl £ (JlOdipf 

AaAaa - 1 

ijj-** b !_r^ r* » J' <_*£; J* 3 -* J>) J* 

4^L>iy» 4j LJIp la-S’^IJjI . L C 4> j* jl .^5"^ 

j ^ f jt^**0$ l ^IjLajI a»»*Ij ^ {£ I 6 jIj a£ aj^p 

Aj Ai t aS . AjI ( Jo j£t ^l^JU^>-l t jib* ^l^JUji>-1 

jlS^I L* A_i i jl jjl jt^P Aj ^L-^JL^JL^I j\ oLfl t * 1 i^-lpl t pjjljJ •- ■ tljLp^isI 

. A—y o^L* 1J jJij 

ijbyA - T 

iyiSj'—'' JUi^lL ^SU- x.1 jjT? jl (*_5 ^ j (Hjij t.*-* b ^ 

<Jjl ^li iaJyftl .l* a£ i.'lS' aj^kPAj . cl. ■ *\ J- Lflj\ j! L^jjP JUj^- 1 ^tllj J Jjb.} 
i Ju^Ij A r ^Hi * ^1 ^^1*4 L 0^*51 • c.i.«<l V ^Ijta 

^ Jjl i ^ ^ LT* J* '-» : Jii Jijk <i JU-^>-l jjjl k-yU^ jl jl ? c . ..-^ 

1 (T jf) 1 (t jY’)t(Y’j^) jJy ? Jljb y^ljL^ JL_,L-jl 4 jl-SL 

^-j! 1 . «ljljL— Si* (JL_^i>-I ^1 jta ^J-^l jl i^j j * j^_>- . 0—^1 (V j &) 





vr 


JLoO>-1 t o—L V jt\jt Jjl * U <S ^yl l» , ( y*j ,■ ■■ ft J1-o>-l ^*a1ajl.1^j 

, 0 - 12 ^iy. (r jf) j(r j6>,(r/f), or _,r) t or J r)(r J \) L5 ujo_.T j; 

? 

(JLoJ->-l ^1 jjbj ■ o—l ^1—13 jj /Lo <iaxi Y" • (/s^—) JLo>-l a£^ jj~p jp 

• o—U ,/bjy. 

Ij Y’ jjI^i J_>l ^Lj _> A jjljj jj — *J> F_> E /l 

^jy .0 jj JIaj j E d *& ^j| Jlo*-l , jl*L o —j <j 'll L jp *& Ij ^1Lo>-1 i jua j 

li j Ji.Lj^ ao—l ojIj £j F aS' 


E(E|F) 


. u* ob oL— 

ajU— ^/ <o o—1 j^pu> F j E ^U.L.Li— ‘<J£ tj\jj'*Z P(E IF) ij\^ /S' J y> j 

a_S o—l bAJ j Fj E a_S / ^$1 j_j .1_f jT i jaO> F J iL*— j-^\ ■ J/<»L-»- 

.jb F 4__S* 4j ^L p l» . oj$\ - o ■ EF F j E jj / a^ j , a i —*lj i */ 

> -( , L> , o—1 a.... * 1j /aLS 1— 4j^Li^F <S j j-i o»». -i ,o—l 

jjj ‘-Aj^jo t^J^i * ^ lJ 1-0>-1 4j Q -. .-> EF JLOa-1 Lj 0—1 jt\jj Jaj £*j E I F JL. L .. - J A_S ^jl 

prL>' J b 


— *ij*j 


.if ul, P(F) >o/i 


P(E\F) = 


P(EF) 

P(F) 


O-Y) 


o' 1 ^ 1 j- 5 jl+T y* >> / • (*rr^(_y 'f'ljjJ 1J l?' a ^~ 1 ' • ^ Y JU« 

o? ^1 JpjJi JL—j-I tX^I^ Jl—o^1 ^Ijb S = { (H,H),(H,T),(T,H),(T,T)) iO_^ 
S 0—1 jSap^ 0— 1 ®J_jJ J _j1 —>1jjj j*^b ^y A? 1 jAlis —iljjjjJ jA jj 

—I ’jj -uLbj F = ((H,H), (H,T)J j ^ ^tjj jj y. O.LO E = {(H,H)} /l : 

jl O—'1 0>jbp — jplia-a Jlo>-1 O*jyjl , JlJjL l3j! 



vr 


j Jlaia-b { y* 


P(E\F) = 


P(EF) 

P(F) 


P({(H,H)\) 

' P({(H, H), (H, T)}) 

i_I 

2 T 


. c— I «L_»» j-$a \' j 3jj > j^a 6 <. ■>,.* - . a^ 'i • 4-_5- y Y Jll* 

/^jl . k T*-.—.1 eU-^ a j^A *S 3j*l ^a cJLaLILv j aJLa k —.S jl - a^l.kjT. a y^A 

. kJL«,.*l JUiLi 3jj 6 j^A *£ 

Ji . jJ-ij aJL* k_aUo1 a jfpA kJ3 yj eL-a J-aLJLj B J J3j.j 3jJ JbL!bj Y X^S ( jJ>j$ : ijff 


■r~> 


.bO-Y^Ua 


P(Y|B r ) = 


P(YB C ) 

P(B C ) 


• 3jJ jf-Jf I La, 3 0. - .k^ki e\_*-k* j 3_jj ^ a \jF) c YB = Y 4 3^-^-j b 

jajjb t JjSL y t ^-Jba ^Ijb a jfr* Y 6 jl k^w>jp& *S j ^jjl li 4 Jjjl jtCj 


P{ Y| B r ) - fl = 7 

7S J 


OAj 


oL Aj yj ^ j^>-j j3 Lj ^ ! j (Jl*-I>-1 ^1 <5" cl..-t b y -bb 

4j 4il—• jjl ‘ C. - J aL_a k_-j^* a j±a pyb ^ *S ' 

Oj j~j Jjj o6 J JlJL** fi^ * 4 .^ j! OoL^alJ 4_lT 6 yy <S Jl*-1>-I 

• ^ j\j. LT^JS. <j“ Ji-V * J -*k J jj s -b—^ 

(JL*i>"l ^.5^ LJIp l pA lj eil^ ^15" a£ 

. O—^ O “ Y) ^y j\S j! y oL- Azi\j 4 j1aIS' 4j y±i jiaj ji L J*i 

4 Oj—- 3^ ^ 0^ OjLS’ 6Y t j- 5 • y Y JU« 

A jLljLf?jl5' yjys>- j Jl^Ji jS\ . ^ y~^j^r j JL-^ ^^ 

^Cw^1 jJLi>- JlJ* L lj oJLiL««lli & jl Y* i <3y* (Jl*l>-t 4 JlJtflj 

4-lllj j^iALS' 4 j yj ^$1- ^X1 jl e^l_C—-I V L^* L > -1 <]Ln*-^ ^j1 (S^j* {jij* 





uT'J- 3 


Vf 


Y 9" (, Jjjl j A yS jlS" Y 9 4yy>- — (Jl <> * 2 *S yl lb U ^yju ■ 

(J j>- . 3 j—J | j(^j y ^j_P j (3y2 JUL A2> vJJ-*1 kjCjJ jl JJ-P & 1 A.. 1^ 4^ Jjl_4 ( yib 

i jJ!oy>- O jLS" ^T ^ <jy2 jj^yl 1JJ t JLs>*l ^-a ( j»^jy 

U y*- —«l y 1y JLxL Ai^b 



= .339 


^\y 4 _ jJj pLi Ji£ ^ jlS' jl jj J-*l>- (^lii a 5 ^1 ^*^4: £> Y Jtta 

d1 j~+-* 4j yl j\ <&yb . d-.—'l ob -j y Jjjb j_~*s JjjjJ <-^j JilJ>- <S ^ylJi^jLS* 

JjjjJ j^ljb J-«L>- a£ ^jIJj . JJl o J-2 OyPO ^yi * $ 4 C^S*y2 ^1 y Ob.iJLijl j—** 

^y 1 <t j * Aj JL»l>- (^V#I y-jb ^y a£ ^yjy-^ jJ 4 ..L J . 2 L A_£ 0*^ L^ 5 *y* 4 C—^ 1 

S = {(b,b), (b,g), (g,b), (g,g)} L AjyJ ^Uii J-JS ^y ?C—1 jJJU c~-l «-Ui oy*o 
Jjjy 4^ yl 4j (b, g) ^JL* 3 Jjl Jb-^*-l ob»< jjjLa J^bJy aJL$~ j »^z.—^^ oJl 2 ojb 


[£j aS" Cw^I ^yl Ij jj\ CL^—>#1 b J—- <Z~>j-PZ* #Li ^yi A-j A^l>- 

*S Ij (^gwLaU,.^ F j Jj j—^-S* Ij Ut. u E ^1 t ^ly Ijj , ijli j-—^ 

c..o aj jjj aJo jl P(E 1 F) JL ♦.-i>’l c -1 j ..^ L^JiT Jl L _^i 


P(E\F) 


P(EF) 

P(F) 

P({(b,b)}) _ \ _1 

P({(fc«,(6,g),(g.«}) I ^ 



yly j_wj j*-i J^jI 4_S^ JULl^ ^y <JN. Lt-.^l ialw j jLTJlIjI jl ^j\ ^ 

Jjj y J'I aS" C--1 jl oj^ yj i lyj 4 C- y\ ^ jT p>w? JUj>-1 A^ ^yl C--I -1 

Uijl jj 1 yj ■ c—-1 y>-^ L ^jU«4 <JLuU>»l U c—-1 j j *S Jl»[>- ^lil 

J -J JljJj-J JjI -L->- 4—S' y! jl ^^aL-ST 4 Uji-S*l . d-iU J\ ^■ I—>-( p_A J_aTy f 

J-*^y A-«U (jjly ylybj . cl—-I jjl pA O—J (g, g) J^fy yl aS" yl jy«Jb Uc—-1 
J—2 ^yl* ^A j J 4_S^ J_^L>- Jjj ^1 Jla^ jl-JtJ 4_S^ JjLa ^y (g. b), (b. g), (b, b) 



VO 




. C..- J d^y j ~*j j>\j* J* JL*I>-1 JlS 

• A y> ^ 1 «_J ^*9 P(F) jA lj O ~ Y ) 'aJaUa J A 

P(£Fj = P(£)P(£|F) (Y-Y) 

JLi~l ja F aIjj_jj y\y F j E aI-Ljj JLc»-I *£ of ( Y — Y) VJaU> 

a——<ja t-Jlp ( Y~ Y) aJaL*_* . JlJL y o -«1 sa!a ^*j F ( ->—j'a y <Syjy& ja E j -i 

■ ■ ~ ^l JLj ia jl..w t Lajl* L— » JI 

. AjlA JjA y XS <—iLiwlil I j ^y-y y jA b A—»i y yj* *S jjl jA fij-* • '■A Y JUa 
•jaJ ^r* j J' * fj'- 4 (jibjjl jA Jj -Laa^ £j->-j-< b l _ r ^—- lSJ ^ J ^ 

b *3-*- p r » p-ij-* ~ U^bi^-r-b*—*b-* cr - J* J j ^ 

A j —£j (T) oy_*j 0 yji jA j_J_J A_5 ^jjl JL«,. t» -l t A_ r -^J ^«JL-« l -^i <^ J bjjA jJ 

V Owl 1 j-u>- 

jl 4^ ^JUL^j A ^ wL S* *»—Ij 4S* <^JL*liw ^ -A * y^ 

wTiU ojJJo* JUj^I oL? oT t jujo^y* OLw 1 j }j-£L> (T) tj+i Cm <1 jS ujUbji j* 

. > j-i l>*-« o<i (Y — T) y^l** Jl •■iUtL^l L l)1*i>-I ^1 . c.w1 P(CA) 

P(CA) = P(C)P(A\C) 

— (zHi) = A 

y jif j* . Cw<l jl^jL- iJT j jj«y kJ jJl? a J*Li ^14—^ _u^ ^j.tT JU* 

y J* 0-i-i L»wl JL^>*1 jh ji Ojjz* **-~* ~* jl 

^j«l 2^ j Lio^u j*_p ^*i4^ y l*ji>*i c 

oJ-Ji 2*1 J Jjl y^ 4-5* lj Iw^J J> 4j ^2 j ^l 

J t il« .a< 1 e-i_J- ^ y4-5* \j 0^l5*1 . JJO JAX> d~*\ -yy 

u y ■ P( R 0 1 R ^ = -~ jjl_fibj j x~m l . x . : s . .j Y j yy V a — . S ja ».ii l ■». ; -»b (jb* *J 

jl C~>l OjLp <_ j jlia> JUj>-I 1 P(R|) = JT *£ o~«l 

P(R,R 2 )-=P(R ] )P(R 1 \R i ) 

= (j)(rr) = jg 







P(R ,* 2 ) 



j\ ^ lj j^jI aS lL—-I 






-i « yj uj vrf> *J Ot J, 


. i- M i .[ * . 




E = EFuEF c 


oJ_jJ E jJ L _L-ili F ji ^_A j E ji Jjli Li yjraaj i LLili E Ajai aS^ jjjl (_gl y 
£y*&y* ^L*-! c •ijjl^jl^lj j3 Aj J$ EF^ j EF Oy^ • C. L .-.., y lj ^ ~Y* ( J^_i) , JL-iLj F jj 

fi>(n 


P(E) = P(EF)+P(EF C ) 

= P(E j F)P(F) + P(E | F' )P(F‘ ) 

= P(E\F)P(F) + P(E\F'){\ -P(F)]. < ' -r) 



oj_>> A)Lw l~>-u — EF j ^ ojy> a_>L’ EF . E = EF lj EF ^ _ v* 


^l*L>-1 Ojjy* L; iLL—))i j 3 . E •i* fl l^ E .i (Jl*~>-! iji ^^jLj ( ^ —T) Abbi* 

olOJ F a£ ^1 ^yiji IE Jte^i JU^-I j <ob j-j F^b^y. aS" Jijy^a ji E ,Js ^i 

t Oj^ I i(1)1 4j a£ JU^-I ajiwLj! Aj 

Li IwLj! J^Liw JUi^l ^~il J! C)1 Ll^j^ JwO^^jL w (J y*j3 /^Ji , ‘ 




vv 


d^dfcud j dbi^l - f >-* 


*S Jjb }j>*j dj *LX*i * eSd 0^1 Jd d O^b ^^ 01 0^^ i j ^JL* 

p—il-b j$ 1 aS^ j 4 c—d jljdbjudi^ 4_Sd jLki^-1 aJc»* 4 
. t'j* ^ <>»^jdj oi (Jl t aJUj^d 4 C-d o^L> ol O—d edJud &^b 

O^y ijf lj A-S" O-d jjd yl jr> (_$14 * - w C-5j—i . ( \ C-^-5) . yUf T JLJto 

C~£jdd . J£L~J *S j£ J Jdl id.iL/aj jui^ * aS’ j^ 5 * ^^ a Jj^ J* 5 ^ 

id^fa jJ ^jU w* <jb j j} ^J.iL/2j * /T JL«JL>-I d 4 L fc^l -^" .A .al^wOy 4_Sb 4-SjLfc.i dd-lj 

J-iLi ^jj 4 -Sj (j;!J l- » -.;-.^ l ^jd aS t C*-Sb 

id-iLuljJl/iJL*-^ <^t 4J> ^y> jJ jS\ . Jud ^J^iS */T <j dJLj»uLxJ 

idd../aj 4 4 - w -ib jly jl JL^ OJLa idji^y ^gJbJL>-jiJl^4 a- j aS' 1 4 c~d 

y C..-« 1 jAi>- 1-l^id 4l*£b 

4 j£>~ d C_d id.il ./>7 jUL? 4-w Id *S yl d \J1j>\ I j u jlla» (J\_-*I>-I J 

Ju^->- jl (Jl—b* i5d idjj? jl 4-S^ 1 j (_g JL^b-JL-^ Aj »A J . C«k^ 

4 JLAj jl JLi Cw< I id^l >sii -A^a^IU*^ jIJL? !j ^jl-LJL^ A j .A *^d 4~ ,.!tb «- * d -^‘ ^_5d 

jl C««<1 O jl-P P(A|) 4-^^ila^ (Jl^l>-1 Oj i^-s^ jJ 


P(A,) = P(Aj I A)P(A) + P(A X I A C )P(A L ) 
= (.4)(.3) + (.2)(.7) = .26 


■> ^ij^~ (Jb^ idji? jj ^gJuJL>- jld^ A<k JLLS^ y: ( T tarfuMft) uUI T ^|Ua 


P(A\Ay) 


S C<-»d jJL 4>- xUtd idjl.ylJ J y . jj 'j l^sj 

P(AA,) 

P(A,) 

fmuA) 

^(A.) 


(■3)(.4) _ 6 
.26 13" 


c Xlj ^ lJ Jl^-U lj ^>» 2 Ub (_jl jl jj - ,J ‘ *f* ^ 

1 _ P j 'j P y* j-* ■ y y^>- 'j ^ 

JdttJ^-i d Xj IJ d *S ^i^>JLjb J-lS^ * ~d j ^ J>- I j £^-*d 

^-*d aS ^1 i . Jl»Ju klwijJ ^u-^d 4 4JJJ^ ^^JL«J HI aS ~ 





VA 


j-Li^ ob Cm«jJ> *L OT-<j ^**jb ^y *& ^J Jjlwb 1j (J|_J>. 

Jjl5 si«r.jj^—»'u <i j3»«-Jbb ^jjl Ij (_£jjLi-j k_~Jy AjKj C JLiS"ji : Jp 

j_ji51 . -Uaj c~*l Jjb ^y lj ^ Ij _j 


P(K\C) 


P{KC) 

P(C) 

_ P(C|K)P(x:) _ 

P(C|K)P(K) + P{C|/OJ , (K f ) 


P 

p + (1/m){ 1 - p) 
mp 

1 + (m - l)p 


of** *& 'j , 


K-Ubtfjjl JU^I « P = i j m = 5 /I JlUjIjj 

m\ 4^-Jb o^b ._!. ■ *'3 j>w li 


2 

6 l 

7>-^ 


l5j D. i Pb «l^wL*jT ^ . *y Y* ^JUa 

ci',/! lv -“ , ‘ ^r 1 * ! 0j *jT jjl t jjl Ij • C—l J»j-* -L~oji ^0 i *y>rj 

a J* j-^' I_r* (•-*'J-* js* LX* *j>* J 'j-*' j' -W»J-S 

4 jCi jS 1 . ( X&S ^y ■ .I’i j D i > Ij jl <J^ Ji ^ iJL*^L>*I L o j-Jt 

^ j$ JLtlj <3 J* *& ^1 cJLhI>-l c JLj tb 4 j ^w* 

?C-.«I j-Li»• 1C-. i -» j_pjl ^*-Zj ^«jb 

*5” Ij (JJ^LLj E j c-J "iAXp j yj\ ijy> *S Ij tj JjiLLj D JxS ^ j> : J* 

. Jbl ^y >_.■ ««o <1 ^jj iiijlj jl P(D I E) t— j. JLa^ c•**i >*■/.■» Oyj\ 


P(.D\E) 


P(DE) 

P(E) 

P(E )D)P(D) 

P(E\D)P(D) + P(E\D C )P(D C ) 


(.95)(.005) _ 95 

(.95X.005) + (.01X.995) 294 


™ .323 


. Xl <i IajIj 3 c .. S l^jl <£ JUtf V Y l$j" ^1 yL. 

j *-*j 4j_> b jllalil Ijjj) 4jjJ< eij C~i^i L LJLp oE_^3^_2ljb Jl ^3j. b ... . j 




j J-jU 


v* 


t Oj>~ Oy*jf ®^l-0 J^jl 4$ ( jj\ Ai Jk-iU Jyl jl j jj jl..—.J ( J-^l>- 

t <Z^a\ JLaj^a aS' t Jjl jl _/ I J iSj^L* 4$ } jL> I j ^jjl ^jijjl Vl*^*-I 

• 1*^ ^l>' yJ j-> 

jj}oj <S Jj-i ^ 4 ^_-_Ij 4 C-—I Jyi Aj ^ «.. . _ * Jyl jl JLv^ * / A 0 ^>" 

jjiaj * / *\ A <JI-*-^'l b Oy*jl ^1 • Jj^Ji ^a Oj*j\ a 2T yb Y • % jjb jl yu \ ia-^M 

aS' ^Aj Y * * jl ia-^J jl4 ^yllj ^jjlybj . X~a 1 ^jL^jj Aj JaS^ JL^ JLjIj jl 

jl j^l • i ^>-J L# . «a lAl--* ily l 1 / ^6 a£ xS ^ -X-jIj *j-Xj Oy*jT ^1 Xj—5 ^ O 

4-£ XS ^jA l)Lj la - l i* ; Oj—» jl ^1 i ^Jl—^ \ ^ ^ jl ( }a~*jXL~* jylflLj) 4 ^j^<_£j_->i 

U ja jT^yl aS' .>lyl * /<_$1 jt c^lybj „ ^Xa ^1 y\ jjI jl yu ( \ ^ ^)( * / * ^) 

AS' ^jU ^J>~J 0^*00/* ^ ) (Ja-^yL* jjiaj) 4 -U2T ^-ly I j 1*1 

f ^*1 ^J Oy*jl A>uJ a 5 ^y Ui^ C_J t A>wj J* • jy f jUj -j^Lj oy* jT 

Ij C—>l yly C*->i jU~j A^ JL5 

.95 95 

-=-~ 323 

.95 + (199) (.01) 294 


L^>! *) Aj 1j y •h*j ^IjJL+ Ifr -l aI^->*j eL^jjb ( ^ ""^) aJ^Ia^ 

• 'kj^i J* b JL) L ?iS gb Xa^^a jJ ^xS ^Ujjl 

Jl^j^ A * I .* J—ijXl jjj ( ^j ^ ->■--■* Aj 4XZ Jb j-£> I j jj • ^ ^ 

A-%.^3^-t Ij ^ ®jlJ-^ 4 il.« j I ^|yl Aj ^ aS' lj AJL*il^ ol *"^ J ^ J l 

UdAJ J A^ij* A^ lj (^Ljjj^jl l^iLj ^ jJUJa^ #jU1 Jjl Aj a5^ ujS p-*l J>- 

*yx*A jlo ,o 4$ qI X-* Ip I JLj9 ^ * ja\ ^Ia_oI y i oy£\ . j^j^l^>- <-y y 4 jjjI 

lX-J* 1 f ■ > j- s ’ b A li j- j J- 4 j 1 Vr : > bX J ‘ cl “^ ! (J^^* Ui' ^ 

. -LiUj 'yc~~j* £\ <1 ■..I.'.i i > —■• »* A>Wjl. J t C.« Z* ^il ^1 y\ J-i L J' ». .l <t 

l$j ^ - 1 '- 1 j* <i j^> o^j' i^' y. b^J bi\J *y. *-~r* ’jyj bi ' XX 

. vy <~*>y fjj<i\jj>-\y>r J** (Xj?pry-^ j jI j 

jj 9' jjjT jj j»\ jji *£ y\zjsrj UI yb jjL- ^ b '(j^ > y oU^l jj' 

A Jy*jl Jj t -bfcj j~-*j vJU*jI ^jjl Aj jL^-j <jLfc^*4 *-* j y “S^j 1 

(_ > ■ : ■ «' (J'—' j'-*-^; ^-*j ‘ A jj-»3t I^ b 



ji I Jujj j (_$jl ^y\ jl t-g-UJ jljl » .O jj-» ji <oLi_*tjL^ tXS^^ycwpAljj 

L *jl ^^j-5* 0^5"! - XS |*-*lj-4 **-• ; ‘ A ^ •• ■» ^jl_J-* JL-u>ji T* * 

? ^->><^yr- 

L ^-"jiOi' ‘ ^ (J 5 * - ^ J** *S jrfl S ->J* l £jS J,^ 4 ^ : J* 

A 04-4^w-i 4^ ^ JJ** 0 J^ *—'»"' L>v' 1 ' > - ; - j 4f *^-4^ 1 j j^^ri iJ ^ *■ -Aj\j Ijujl 

<>* -j -i a£ E j x — 3 A :. < 4 S I j J_al_JLw D xxS ^jip ^ . xS 4 —-L>*_j» l >> 1 ,., , ■ I l 1 ~JL« 

^jjAiajljJ' p(d|e) ° vj°-r^ ■*■■*■ =*~' ■ -*•*■* i^r* o'—tj' j c .—>1 C™~1_j> Aj_j_»jt 

. Jbl ‘ J 4j 


/>(£>!£) 


P(DE) 

P(E) 


P(D)P(E\D ) _ 

P(E\D)P(D) + P{E\D C )P(D C ) 

(■ 6)1 

l(.6) + (.3)(.4) 


= .833 


. " -1 ^_g j l^..J 4j i>T_* U 4^ J» A L> < ". J.a j y& jl 4j»»_JLl i_J 1^7^-1 4_S 1 ■ .4 L 4T.jE 4>-^j 

jr-^ lM o I >-t j jl£ 4j cl —* 1 -LU j jJ>y> 4j jL^_» 4^ 1 j 4 ■ a j - ^.. ■ .4 j \j 

i^i—»j<L> • /V _y>\jj 1j t P(E! D ) C ... -J ^ *£ ^U- ^ x~X> 4j»-i>k_Sj 

i >.!■■ * ' (_£jU —j 4j 4.S’ ijlj H >1 x<3jj A * jl ( ji_j 0 j^S”! t ^jjl^ jLj . |»jjy ,_y* 

■ ^ S.S^ b ^j*r 

-‘—J’J* ? * jj-^-*-> 1 Lj! 1 -^ lS-'JS. < ^~i J 1 Jrr-*-* ‘d-^-j-’ jS.&T JU-C 

aS ij J J—9 -U^ (J^^l • <L~* 1 oJ t J_plJLl_A ^,./3 I>»....t.,4> ^ g T 43 (j^^J jL^sJbll^ 4j 

L ^ ^—-I 4 —jlScib^- Ju&^ o^-^j 

L J^-iL 4.^3 >kJL» Y * J^I . Ih1w 4 I oJLi <~aJLS (^L» j>- ^ J& 

jIj ^ ^ z a 4^_S" ^ j—i^\ «.*■ ok * ^ ^ ^ jl jJlJL^ 0^iS^l 

^C j C^ .m 1 ■* Ij G jS l 



<1 j ■ ‘ 3 * 


.|*jjb 4 Jaj ^ jLU c—-1 ■ 


P(G|C) = 


P (GC) 

P(C) 

_ P(C\G)P(G) _ 

P{C\G)P{G) + P(C\G c )P{G c ) 

K-6) 

l(.6) + (.2)(.4) 


oL ?^ lolj <£ JL*- J-lb j * ‘ I (_jljb aS ^1 oj^S j» 01 jj *S 

. a ^ op^^a ^1 aS jl .-i ( y*j 4 * / T j *\ j * o***! 

^ oU y 4 S g±jj —• j-> -6 f J 1 ** 

b 4 r U; -o j j o-iJ “H ^'y.j-‘ gis. ‘ ^ 

. jl JLj lj jUSLjb kl.-»Q ^ (] . 1 > <S" ,.!-'■ ob^Lf- jl ajU T■ *! 

Ljbj^j gtj* aXw 4j <j 4-JL>- l5vj j JLo^j lj ^1 j jwj 

Oj Jj jj *£ j l ^ JJjl j j o *-JL>- 

CwJ JU^ jLota c LaJLjI jj . XiJSpIj l j Jl-LfcLi jl (_£jL^j^jj J jLj J 

tjil J-> ^ ^ f J ^Jji 4 J J-^7 J lT^J ^ 'j L$ 

jL?jL-< Ju j*jLjua c-Jj JL*- jl IjjL cjLp^UI c~-o <j L$jI *l£ j~* ^ Ju*- 

<_£ jL L l fli ..-o jj L^jI (£jL 4^5" jjL- ^ OLJLj i <* 

l \-^jI ^ jL ^al^L» L . l-^-<l ^jljub_^l 

U-i Jay ^y-jb yl jjl <■ c—I jlf jL« ^jlSbkL? ji 

?C-. T Jus'Ll JVji- 1 jal ijb Jj 

.. J . * 'W iijJL* kSsJ klJb-^ bj^ JlS /j..pu aS C . .*1 ajl^a L^ab-1 djL^a 

4 ll)ySI . Jj»j ^jA jl ji y^-a kl-a»»j lj (j^sbJ ^e>J» JUjL»“I (^ jb C~»J Jjj- 4 Vb Jlla jj) 

iljX. E J (j_^b-- J (_5jlSb»US Jbb. ) Jaj y lj jUL lj ^U- H ^-JS yy Js 

ol^ jl t lj JuJ l>- 





(Y-r) 


^| £ )=^f «-n 

_ P(E\H)P(H) _ 

" P(E\H)P(H) + P(E\H')[l - P(H)] 

jj! . cl—I -lij-L* J^l cjJL^J jl ^y>jj jl L» (jjljjjl P(H) l)T ji *S 

j* xS ^ c-j j-«j‘ ‘ ■> j'—- y J * : > ■—» b ^ cyj 3—* J J b 3i' J -^ 

»tS> <, (Y-r)iJjUu. jl . P(HIE) > P(H) 


P(£|H)s=P(£|W)P(H) + P(£|H c )[l -/’(«)] 


P<£|W)aP(£|tf c ) 


o i jl L jjl L 


oli>b> . dJjlki ji « Jll£ d-jj-aj d)ljj ^y* lj (_jJu«L»- JjJLa yi c 31— <> 

. d —1 cl— jib ^jJ>y *S XiL; JZj jl jlJd cl—I cl—jA ^y y\ jij jT £yj 
jl lj*j ‘ ■ J jl' J c/^*—i c )“t* (ji' j 3 t^jl <> ^ 3 *' 


(y-ouaFc, 


P(H|£) =• 


P<H)+[1-P(H)] 


P(£|P/ C ) 

P(E\H) 


iJi^ dj j-Sl 3 'jj' ^ Jtjj-0 j-> Lf3 Ij Lf»jj |_S jt 3-il <• >jy <lL—■ j.* 3jjy 

jjj jS u* >--l Si j-ij J A j*l *-? (_S jLj |j~>- 4-S^ cU _ r 5* yJii jA (_JjL$Jbllf ( 

l cl—I sA^SC ^yljLjil 3 j*>" j-?j> jLaIa 3j^- - Jll^j (_Jjij 4_S^ J—L L y*l^Ua jl j_lL«JL»c_4 

• P jr" c/* b lSj^3^ ^y>y 3*1 3*1 y Jy cJ^bW^t 

F„ ‘ ... i F 2 c F, ±yS ^y> j-i : aIa Jij : — ? jj j Jj Jo 4* 3Ijj Ij O -T) 

*S {£jjh> t Jl—L jI^jLlU 4j j2 (^LfcJ^aljLj 


U E- = S 


E = U EF t 


, l ... t Fj (^UjuLFj jl L yS^liJj 4^ijL.4j 


3ii_^ L . ^j Jjt F r 



AT 




4 \j 4j jj> i = 1,..., n i EF. ^bfcJL-iLJL-j <$ c~*jo1 j ^Ijl a i ~*\ j 

P(E) - i P(EFi) 

i- I 


= £ p(E\Fj)p(Fj) (r-r) 


aS F n t ... t 4 Fj jAa ^UkJLaLi^ <^1 jj a 5 jLiJ (T—T ) 

j\ uSj ^1jL£ *S jjjl ji jj y*> 1; Ijjjl l J P(E) jl y ,J* Aj^tj- <-J*2 £\) -IjIj Ljjl jl 

jjjj> jjl jj P(E) a£ c—.I jT XL (T—T) VJjliu ^ a»^ 1»»* j>a j IaF. 

. c—-Ia-Li ijj jy C ' - .1 o_lJm b\y, a 5* ^XilJLj JLw>-l L j 1 a!L%>- >a* a5 c- ..1 P(E I F j 

^■j jJ L* Fj ^ I JS S c—1 ob £j E *S jjS ^ y djS\ 

■ ^ 'j yj <*£- 0*-T) *fcl— j& • c—I ob 


P(Fi\E) 


P(EFj) 

P(E) 

P(£|F,)P(F,) 
£ P(£|F)P(F) 


i -tys* 


(T-T) 


«aj ^Lul J-j ^.bjj k_ij -F« jl *5 C .' j j )-* ■ J—j 4j (T—T ) iJibu 

dyy »l? jl i ^jpy^y • jljji (j^ 4-4 jljiP Aj Ij F. (_jl>wUbLj j5”l. c ~ »l 

3' Jr* ^ 'j W-V ji' "j'i J* ^■'Lcr"-* (/"A ^ jre^ > <>• b j-rf 

• jLiJ L* aj jv>L*l ^Ljl L (P(Fj )c^l*yu-So- ^IjL* jT 

JoL? jl®L^ jl j* ^ jLqJT j «J—i ^ . $ T JUa 

^1 i 4 flirt.* i m> - JL)>) L» .u A$ Ij^^JIaa^I 1 CXj ■ 3 . , t,i«L j ^ 

ijLiu 4 i = 1 , 2,3 4 C—-I A 4 In .« ji ijJL-ja^ ji La^oI ^JJ*& ji ^i 1 J«J 

Uujjj Oj jUaj JUl>-l j,! ^jdJ jijbi p-JL>- ^L^JL^i>-l Aj ot- ki^jL* 

La 4d U :< j ^W^w* J*j \Aj I j L§jT jl Jj L»J4-P j XAJ ^y* I j 



1 j ? ~— 1 » »» 


AT 


l jJuLpf J-iL ( i = 1, 2, 3) t i * ji l *. .il ^a yit L Jh> j*.Z <JL« .* >-l . 01 i 

^ 4 > « . T i jjJu ( ** B ,) a' a <5* 

Ej i jl*\j i <*4^.* ji y>t *S lj t i = 1, 2, 3 , R- _l 'S ^jj >y : J* 

^ji3 yj Jyy ^1. -La^^ y OOj C■*! <_Jjy ^ 1 ^a U ..» (J J >‘ ..~ r <5*!j ^-L*1 .*■■ > 


P(£,|B) = 


P(££,) 

/*(£) 

PCgjRqPCgi) 

I P(£ | £,)£(£,) 

;-i 

_ (ai)-i 

(“1)3 + (l)j + (D3 

«1 

Qi + 2 


j = 2,3 <_s'^ 


p(*,| £ » = «® 

(Dl 


(«l)"3 + 3 + 3 

1 


a 1 + 2 ’ 


/ = 2,3 




b >—■■<! j *-" *>3* » Jj Lo^jjl jA ^y l 4_S” ( j_Jy bjl ft . * ~* -1 ft-S" 4_>-jj -ij(j 

<£ bl—<1 4»Jjl <JlftI»-l jl y.?jy b bl—*1 aiy Jiy lj i 4aU .j 
LJ fi Jj LJ—• <S” t j = 1 fjpj -1 <Jjl JLi»4 jl fja& j j ^ 1 ol5" j a c~—1 j <ulai* ji L««j I ja 

0 Jy bJO^^l a£ J—■>j^ y 4 j b ^ A aU ■ * ^l£jb 4 j 1 ft .itO3 ,S*J (JLj 1 yj b ■ 1 

. -L* J ^ ^jIjI j—»1 1 j bjf t)Jy JL»_i3»“l j oil j Ij 4 , iia^t yil Lo—ol ya 

l»—<y <£ jj~a y b jl* 1L ^ <_alc j y l_«_jl ja y> I <S ^yl Jjj j——• Jl -» .• > -l y—iy. »* 
<S” b <■! —* 1 0t t jljjl !«->-■ > • J1 ft * * •! jl (£}jJUtf i _y«jLi b l ft~ <1 (j-lj-°lj b - a i n' .ft jl (_gJ_jft 

^ Lgj^- : .+ • S tr*^* *■ J-ib a, Ijijb^l 

^ P (Rj I E) l ^jLIL« jyH{ * JuiLl 1 >-<jT <S* r* A,s ^ Ij 

.Cw! ajl tywUJ* 1 





A6 


c\f\\j <jL^ J* j! J^i C)}jt ij\ y t 1 <Jl«JL>-l 4 j el^T oLj^. .lib la .* jj Lilt- t JLjl- 

• J jS (y JJ J jy A y 

<Jjl kZsj\S i_» Jo JA JCjL-^j ( Ji*5 jl»» jl b ^*jjb jb 4—1 {J*J • C f 

i_i^1» j yy <i ^j** , —'jb *jjJ» J f Ojb >—* Jo ja j y J ^^jj <j 

lj Ojb ^ j i-j j-»- y&^b ^J^-b ^J ^jlb 4_^ ^\ . c~~3 <&_) <i 

j-*J *i oT »JL-i jj ij Jo £\ . [»-.»*■> ,_/* jly j~» y j a.i.,. J b jl cjiUa-i 

?O^i! jJi»- -LiL> ^sJZ*a <£jj J* 1 *j^ 9 4^ I t -JLil» 

^lw 4 y*^_i j»Lw l » >i« ■■* o>jbi t . jj i ■.7 y <j RB j BB, RR J u-b ( y>J : ^p 

i i*b\j(_jJ-*Lii_j R - i —b tt y J * (_y Ob-** 1 j c—-.A ^y-^y* J j» L 

jjj kkjljjl i—<jU» -■ <JL«JL»A Ojj—< 5 yiljAJLfcAy ilj-»j-» Ojlb oX*i Jj 

■ *Atl *^~*-a <j 


p(rb|r) = 


P(RBnR) 

P(R) 


_ P(R|RB)P(RB) _ 

P(R |««)?(««) + P(R | RB)P(RB) + P(P |BB)P(BB) 


(j)(i) 1 

(D(^) + <5)(5) + 0(5) 3 


jj\ L y±>- ^ y\ji lj jbyr^Jb ji-j> . I A y\y_ 

*yrj p» jlS^l y ic^l j^° *~^ y *S 

jljl oL-^JSl ^j-il *y-j lj ■ c—«l ^L«j Ojb L t y»y ^L*j cs jL£ i *S ; j jb 

jlOjb jyal J\\j>j . XJU^»-I p* 0 l 5 bl j* ^1 yj* 4 * 

^LiL* _ c , „- «l (JL«jl>- 1 x-*t J* 9 1 ^ijb ^jb*j\ oU' JI l Ch—( i jjb«jLa *-j^p j^ 

Oy jj yy Ojb <Jjl *-i Jo j?l C—jI Rj d)T ji b _ R |i R j ’ ® |> ® 2’ ^ 3’ ® 3 
yj ojlb yj ■j J> £\ c—IR 3 oj-1 jj yj ojb ®2 

0J—l JJ jT yjj Jijo <S JjjLS sj Jo j y : y^\ <^SJ aj j jj_i jj 

cjLu^>-l y\y Jin* b |*~b y o-X*^ ■■ a 4 -LiL R^ JL*I y <S* ^^JL» Jjy+0 

. c.->' A y\y ljb»iT *$ i Cw>l ojii 7-j Rj L Rj L R| |*jb y <b Jjy 3 o~<l R-i Joy 



Jkiljlii01 jl5\aJ_4 jj t^.l.l f T t_£j jj. t r juc 

Jj J_»i jjij-4 J4aj p'jt * ;> Jl J—J»ji ? * LfJ Ja-a jZ~d 

Ojl* .4 4j> -4J!aalj>- 4*-i» 4 * 4 ? J.3 T * jl . -l- T aL^JlSla ^jpL^Za-l jlSj jLat ^SvJ L 41 ■ a» 14 ^ . 
^jUj j.jj 0Uj» jj jlSbJ-4 <2*j Ij z jIja JL*ajj VO ^jju- . JZAjb Ij *y*~ Or*^ 

4_S” ^Jjl {Jl a " ■ > -' J-AZ ^4 OL-Xj ^.:.l? j^ 4jJ-2^J . -Laj jjj Ij 4«Jo jL*a»ji T 0 J JAJ ^* 

<ji_ j_a j~£ 1C—ail »/ A jjl jj jll£ OJu j »j jl .1 < jj a ab '..IfT jl ^1« jjj^£ 

6 jb J-JO j J j Lj JJJ Ol- 4 -A .jatlj ^ 4 aalj ^- 5*1 l Z j ■ - ^yC -1 a» 7 *»4 jLSjjL-a Jkj Ij 4 -*«Jl ^4 4 j 

• c —“I * /^ J * /^ jiLrf Vr’jj *» JU^-I jjI . 
I+£±J& jl »jjl -- • l£\jl J-> j-i-3 ^ *-$ 01 j L .jl (_5 jJ *>- - ) 

? Jzz? Oj^j 

Ij J J >- /^d 1 j ^JL-* Ij 4 a. 5 T ^ad Oaij^ a^5a- . - . -^-XS j! 4 S Oiji—4-aJ jl (_£-i-s4»J^ 4>- — ^ 

. Jjl = J J 


. j*jo ^ 0 l 4 J jjj ^Ijh jl j? L Ij F i S 114 V (^UjuLi-j: J* 

■ ■* ‘ 5 t «4 jZjJ 0 jj L .ad l^ljd jl ^atw a V 

. -L^ ^4 4 JIS^ ^pla 4 Z>-l jI£”^Ja *Jkj L 4 JU^U^j 6 -ij jS 1 j--LqJ I I 

. J Jaaf ^4 ailj ^aalj jjj OI-aA j^ Ijjaj 4 aU jS 4 j ! S 

. J Jail ^4 ojli .**a ■ a o JLMj jj j &Xt j£ ^ja-Wi 4 j \ F 

0^' J J 

P(V) = P(V\!)P(l) + P{V\S)P(S) + P(V\F)P(F) 

= {.8)(.6) + (.6)(.4)(.75) + (.4)(.4)(.25) 

= .70 


O)*.^.^!.^«j-fj P(F) = (.4) (.25) j P(S) = (.4) (.75) aif c^Ij ^1 jl 01 j^ 


PU\V) = 


P(V\I)P{1) 

P(V) 


l»jjb *>-ji (T)4 j Oib ^^Ij i^lj^ J |H‘ 5 ^ 


(•8)(.6) 

.7 


= .686 


ix.a<JJ 4 aL^lai^Aj Ij J Jj*- ( 0-^4 ^*a lal ^4 Oaii^ ^. ^ . _ a a l fr jl 4 a^ ^jl jl, a.al aJl a ^ > J^ ^jl^jLaJ 

a JblO / LlajljJ^ ^jfi 1 L*Z^ I jlS'^aJLd ^KJ 



AV 


iJ^i—\ j Jl—^-1 - p j-< ( J-oi 


JttwC ^lAAjtL-U -f 

i P (E I F) cI i*j F ^y L» E JLo»-1 <£ jl»a ^ <L)LU Jv*-» <jj 1 jjLi (jL^JLi* 

»ib F *S ^_Jl Jj j £I i jl— Aj . o—J ^1 jj P(E) E Ju j~e- (Jl*j>-I L U 

L j\j> P (E I F) *S lJ ^L>- (jL$_JL>- ji . jliS" ^ ^..., «i E jjta ( j—L— L* j« > i o. ■ I 
jl £}U>l ol?o—l F jl Ji:—■ E . o—I F jl Ji—• E *S^ <■ ^ P(E) 

, ~l*jJ IjE 0-^1^<Jbi>“l 4 F 

/lo-IFjl Jfc^Ef^.-uU. t P(EIF) = ^ dj>- 
P{EF) = P(E)P(F) O-T) 


F Jl jjjii—.* E oLS 1 jA *£ jj-i tj * 4 ?«~~j i o—l jjUfc-* Fj E ji ( \ —¥ ) a^L** j 

• (HJ^ L> jiJ j jrf'ji^ ■ c —'' E j' J* 1 ''” 4 Je F 1 ' Li ^ 

. -LiL jll — 'f) J>\ jjjo— 1j F j E-uli— _ji: ukjyu 

, Jjj^ o«L>lJ JL-iLj n> *£F jE J^LJL j 


oJL_*JLS' ^ 6Y (^JLj i3jJ '»-■* Jl v-bl OjLS* . tJLft T <JUwO 

*S ij F j uiwil { j*\ «JLl »Jl_JLS’ j Ojj ^ JLiL E ^1 . 

'jii jd' • J ~' , ;: - 4 E jE Ojj—o jjjl ji jL— o-l S~i ijjj ,jil 

• P(F) = J P(E) = ± P(EF) - ± 

j*^j ^jua 
*S 1j F j Jjl lj E j£ 1. jc-iL 

Jjyu>ji P(EF) = P({(H,T)}) = J Uj FjE lOM ^*Ui 

• P(F) =P({ (H,T),(T, T) }) = j jP(E) = P({(H,H).(H.T)})=y *S 
,X*Li— uijL-1 E, J^S . ^Jij^ lj jjo—^-Ll ji-i-oS' ^j-*: w T JLie 

. -LiL 0—11 <J jl E J 0—1 P j^1 j 4 


P(E,F) = P{{(4, 2)}) = 55 


aS" JUjj 



i_r*J J Cjt- 


\\ 


P(£,)P(F) = (£)(i) = 2 T 6 

X* o">Lf j£ 11 Jij) C~-l j~Z jj y I jjjl JJa t cPj-4-i j_jk; . XX Ji:—« F j E jjl 
(6 l/f 4 Y* 4 Y 4 \ il-Lp'l jl Ij)T ylj jifl t (y ^ >s Ij) 9 jxiyU» jl5L»l <0 

9 y) JS" Oijjl X—O 4 j Oijjl jJ Iyj 4X-*I ^JXy t-i-pli x£ yli» 1 j 

Ijjj 4i—-I ^x^y Li 1 xLj ? J_)l ylj iJs~" 3^ • L-* <-£^ji 3 y* 

JiT ji dXjjl 4 ^^jJ <l)Lj <lj . iX-ili |»—9 i!Xj_)T 0 - 0 <> j£i* 

. XJ-L JiXw* JLjljiT^>-1 F j E ( jj-j c ijE Jjl JuT^j ? j\ji 

l JLiL V y\y ^L$JL>- ^yy*^** ^ E^ aS J yS Oy£\ 

-L ?c—1Fjl Ji^.E 2 U 


'y~> 




P(E 2 F) = P({(4, 3)}) =4 


P{E 2 )P(F) = (i)(i) : 




JL*1 jl ^J.d." .-.-a Q JLiL V l$JL>- U>1 _JL~j 1^>* 4.5^ ^,. ,1.1a ■* ^j-j! oLjI 

. jlJlflj e*Ljl y*- 4 j C—1 l5j^ 

j ^C.—*l *\y*- jjt** j! «Xj 1 » L u E J\ . o f ^JLLo 

JiS I t jia^ ^LiUj Ota JlaI 0 j o4ij1 ^31-^ >-j *-£ lj F 

iz « ~m 1 Ll <5^ ^1 ojL c ^jtl ^ y^"j ^ F j E <S jj j\& { j i hy ^14j JjU: 

<S c —*\ (JJuIJLj G t ^j i*j^_>-l JuJUiw^4 G j E juIJLj ji 

. ita (^jj Jji jl Jl— u—i J& 4jj £ 

. c. -- * y? F jl —* E l jlJ»L F j\ E ^5*1 <S oEi-> o y£\ 


EF^EFaS'^ 


1-f 




yS F jE c xJ-L Jjiu—• F j E £I 
i ^ ^ ^ : <J*P. 

/Wjl^ 4 j*4j> 


i E — EF lj EF o jp^ . JjJLai_*^a F j E jliS^ ^ 







P(E) = P(EF) + P(EF C ) 

= P(E)P(F) + P(EF C ) 


P(EF C ) = P(E )[I - P(F)] 
= P{E)P(F C ) 


tf jj' I*-* Ij 


I o J— OjIj 


OjE till bF jjl-> J j J \ la E 0 jE y~j (JL—U ; -Lila F j! aT.■■ 4 E • ^^-a 

o-l FGjl Jio. UljJtEU .o-l j Fjl jj^l . JGL. 

• • X ij^ J . J** J j b jij ' aI—I i_^ Jj3t> £-la 

Fj ? ^b j j •* r JU« 


^jlli . JCJO ^JLjLJ i Cm4»I V* y}j* ^ ji ^iJ *5* ^JL»Ll^ G j T ^jI y <J j) ^1j *£ \j 

jJ E 4^ ^<JVju*J oLo-fc li j cu~-l F j! Jx—p^E ^ c ^ T Jli* 

. [P(EIFG] = 1 \ y J] £J>\jFGjE o*jt Jii-- U tC—IG j! 

4 ^j J^lil—-i *—flj j*-j 4$ CJ4 _>wj ^ v-J T Jllx jl 4_£ J~->j jiaJ 

Uo.Li^ jl jrjj Q US ^ aU o-l jl jl ySL^^- G j F t E oil- 

) jj j 4a ^jIjjL . -U aO * 




jjb jj j— ^ aU^ JioG j F tE ■ 4— 


P(EFG) = P(E)P(F)P(G) 
P[EF) « P(£)P(F) 
P(£G) = P(£)P(G) 
P(FG) = P(F)P(G) 


t E, ^LfcJuLi— . ^Ij j^lOa a— jl aj ij I .—bjjaj 01 Jj ^ U . L .. — 

(jjl jl r < n t E n t E, t E, '<t-yj y> j£\ t Jj_j—^ «J_alJ Jo—• E u i ... i E 2 


P_>a>iU oili UjuLJLj 


P(EyE r • • • E r .) = P(E v )P{E 2 -) • • ■ P(E r >) 





yj 6 s* J 11 —* L> L*- 1 -* 1 -—* jl 

. JLiL J 4--^-* 1 >Jl>IJLj <ji' j 1 

jl (_$l JL-o ^L>jI jl oj Lj — g' i <a)Ux< ^ 

t j_1Ij ^ i-jUjj jl ojLjp jijL*jl ^I c (JLi_4 (_jI_^j . jlSL l* jjj 

(*-r^ jr-* l ^—' i^ 3 -^ zJj-’ lSjI-t :—> J j • J j-^ JJ—*' *->j~^ jij ^-i O'jJ <y lj 
^ ±J y jj y ^y\ L* <,y<, sJ jl ‘jjSs* 

jjkj . *U ajj^l\ sj i_y J—SIj j'jj ji lSj-T i>~T j-^' ■ 

J * : -* lS^ t-ljJlE, ,Ej,. • ■. E n t\£j* fnjj-S’ J^-=—• 'j L» jij t Lr o -^- ~« 

. iAjj^p^s Jl*T^ L <jT ^iJujj *S JLiL ^jl*L1-j t j-iL 1 >j-4ULj jl 

4 j f+j ^L ^.3 oL*J* jij j-* L iX~*i — ^ Q L .- & 4 jjJ*u jjj jjfc jJ}\ 

l U ^j ^l o jj-*# j* 5 —J—iL j» l)L<^- * L- > -1 £,1; 0L-*-* j (^1 jtS^ 

. X^ oJL^Ij jl 

L JLA-jl ^ j-i j' l$I C~*l jly. c f JUa 

<S" ^1 <JL«j>-l . >2^j«■* ) - p l» j jj_^ ^ p 

t j*3 Jjl jijL*jT n j> iSjjj^ \ JilV - \ 
t jlaj Jjl ^ljil>j! n jj ^jj_^ k li-ijj — T 
?c—l jOi>- Jj-i (Jjjjj ^ '-fijljjT -V 

Iju^il c—I yejl—- t Jjl jT n ji iSjjjs, ' Jl—«-L j-I ,jw-Aj~ (^1 s : J* 

• p-~^ lj Jjl ^Ujln jj iSjjj-yj gy ^o - : ,.* Jl., < ..,. : , > -I 

jjl jj t J^Aa T .* \ s Ej 4 L$jjjz> JL*-1>-1 4 JLk j jlij lj ^1 i jjljL* jl j j i 


P(EiE 2 - ■ ■ E„) = />(£,)/»(£,) • • • P(E„) = (1 - p)" 

. 1 - (1 — p)" L C~»l s^S. (^ ^ ji^. 

n- k j (_jj jj-j k I j Jjl n jl <!L«jj y> 4 (T) «,« ^jl y, 

JLi>-l L 4 1^.‘.)l>jl J^kSx—*1 s<>ji jj Ej 4 1> JUj jl 4^jj>. (_y O—m* 1 c«— 





M 


k jl c~i£.L>. k , (n 3 k y ) ijb >yrj <7 j 1 ( fc ) <J>f • ■ 


k !(n — k) ' " J '~ " J ~ rj —U/-^t- j "o*C jP 0 P) 
L c—«l y\jt (Y) ji jlU< Jl»i>-I (jjb i>.'■--£■* n — k j 


p (iijjj- k ^)= {£)p k{ '- p)n 


Jjl ju* 1—JLu n kS l jjl o -y (\) jjLj <. (T) <> ^$1 y 

iyi, y «jb jjj <Llj L> ijJ *i 

P{E\E\ ■ ■ ■ E c „) = p” 

<— > jii oa (Jl_*i>-I (Y jl P L 4 II > -1 ^c-~» jl <il b t^jjl jjUj 

jj^^ob jjjkLijt 


p(rW) 

' * ™ I / \ n -* no j» | / 

(,C! E: ) 


” lim Pi 


= fim p n - 

n 


if p < 1 
if p = 1 


^jl yj> «l_£:_ -j t C...I «.,f ...*■ | J.'C.f.7 ol—^lju*- *_«jai n jl <£ y\Sc-~.s . g Y JLU 

. J »L 1-Sj jJjl-L^-jLS - <1 J»at£ ~ . ..O S' jLf ^ r -?l 1 lyjjy 

JUj>-I l» 1 .<xlu jl Jjfci —a 1 i 4*]a* £\ t el^i_»o jjl (^Ijj . (.XjU^j lj Y -Y 1 ( J£Li) 

. c—>1 jJub*- Jti£ *S ^y\ iJiiS j\S 1 i — 1,..., n ipj 


A 


7 



7 

3 


7 


x£,j* j\£ 1 jj- jlyjj B ** A jl Jj( ^Ly» jTl : jjb* T-f JSLi 





Oj yfi . J-aj L«-j XS" ^ i <uiu *S I j A. _L^ ji : |Jp 


P {JcS j\S !>. : —.-») — 1 - P {x£j jlS' 

= l -P{x& jts'oUU-ds'} 

-.-p(nA:) 


= l- ilO- a) 




i.— a-S" t w* ^jl ■ c ^ 

JO>1 ^ Q.—«il ^ V J^l^j ‘s^J jt a£ Jjjl <Jl_o-JZ>-l . ,ij_J* 

? i l^i 

^JLrUjT jijj jJtJ yklt Jjl ^UjT n - 1 ji V L 6 aS I j E n ^\ : Jr 

_ ’^iia.A JL^-1 t XaJ ^jIjLj L) 11 j 6 ^1 n 


-«) = : 


P U £„ = I P{E n ) 


J- i^i ‘P {(_Ai'—*j ^ J* J* V 1 “ 36 J* J J ^] “ ^ ^S7 


P(£J = (1 -£)•'-'; 


KP. *■) - a) j. (H)" 


J 


9 1 — Ik 









\j Ij P(E) i^jUl< (1)1 Jpi JiAS ^LjLoJ Jjkl V jl 6 <S>J 4$ lJ 

Jj 1 cri^i 1 ^JL4 Ul^ F Ju 'S { j/>J$ I i jjl C—O Aj jjj O jj*0 4j Jjl ^IjLajT 

£ ^il Jjl ^jijGjl *S ^Jbal. l ,« t H J V 4 > i j"j Jjl ^^LiLajl aS ^JuL^w G J £l 4.^.71 

(♦Jjta i EF EG L-> EH 0j>- j ■!** ^ oEJLi I j -LiU V L 

P(E) = P(EF ) + P(EG) + P(EH) 

= P(E\F)P{F) + P{E\G)P{G) + P(E\H)P(H) 

iji' i yrj ^ 

F(£|fj = 1 
£(£ | G) = 0 
P(£|H) = P(£) 

V L 6 Jjl ^11jjj ^j-* ^^ ^*»lj lSJ ^~^ ji 

v_So o jlu 5^ ( _ # j«j| ‘ J*i £\j j-i IJLil <ll—-* aS U_ii c.. C JulU 

l g -*^.1 j J i a —P <i . J V L 6 4_S" Ij t_jlj y jJJ jl Ij Jj l -w- 7 a ^j j 

Ojs^ • JjJ j»J iS Jju ji l 5j-fc gr* Jj^ ^jiuLajt 4 ■ ' ■ ’J -*- — * 

^ p( H > = ^ j PG = ^ J P ^ F) ^ ^ 

P(E) = l + P(E)\i 

L 

p(£) =s 

0j>- . d—-1 ^j ^ .m ^-*^L 1 4_JT .1 -tL 4 “—*ili <_>- jj JjL oJUjIj >■ 

. JLtL -— JbL * JLit T ^ Jb\j j-*U» V jl (^ 4& ^jA 

<£j jli’jL.lJ jiAj ji ^UjLaLt-j F j E^I a£ o^*» A* <1 

jl E Jba L . tw A^ t JLj ^yA Aj^Z ^ji\ AZmm A ^_gl j .m_|L» jl J 4 vL*l» 

Ij c—«l jjljj j>j FjLaLiw 

PIE) 


P(E) + P{F) 







AjI jl ^jta (JL*I>-1 4 j j}aj ^*jjIj ^Vlj 4-S" Ij (^Jaj 

^-aj <_$! j\j yu i d —-1 ^l t ^JS jjb . d^LfcjLi#! j *JL~w* 

jl Jr* j^' <_SJt-! • J jj< '-7*r^ •jj-r ^ j'j-» ji' ^ '^ ,1 cr* r^"' ijj^ '■^i (*-*l-l J 

(_jl jb '-£>J* <-£ tj JJ—~* J j * ■»>—* '—Jj — : — » iS jl{ ^—ilj f j V l J J—i f jlj«—■• ejj JJ A_£ jj 

J^> ,+. J - fl i JbL *J j^>- ' j oj^ 

^(_$! 4_i>■ jjjLjl o i j, .,»a p <j1 4—£ 4 jl l j ■ * Ja***<]I ■- * 

^1 Jl$L>L 1 4 JI ■- 4 tf\jt ■ JL—i ^jia_4 jij—^Lj JLi^L 

C.-~ —j JbU 4 JU£ I-Lj <C*W jLjul J* <_£jL> JL—iLi jlj_I j_J?1 4_S’ In* Ij j*-|A 4 —JLjjL »l 

---» oUl OJlJ. oJj jJ ^L^Jl ♦ 4j ^ J—i ^ ota L ./I : >-t I—.-*. I j ji 4j 4-5^ o^L>- 

. J-iL AILili 

\mA jj J jfl - -■ * Lt IX* a£ jl ju ,$* j i J -S’ J>-1 j jj-oIj*' oVU- Lf «J*j JlSL-L 

L^J Aj CjLjlSvi (jjl AJfv-i . $ y jS u—$ jlJi_J>ljj jljiP Aj i i jLcI Ij 

L i»Ljjl jj j^jJ JJl—• ^jL—.; 1 —j 1 j>-jLf 1 jl- 1 UjL.:..*l (J'*^ ij*~ ^ j- 3 ^* 

JL»ij»-l *ij*i y kJ*~J. j*^ *i ‘ J M"‘ * j^l • a <jK-" 'j tSUij^ 

l^j t -- - . : ^.ai cJLw>-l Mj ^l^jjl jUIJu-^aljj o -y >^. 1 >- ^iij jl c C-^l ojj ^*-*j Ij 

j^ • Jb_* tjjljJ ■ J~J j j I <> -. t <j yA& jlil-L«^ljj {jiJ*J j*^ olj^ j-3 L* ji j JlSC_l 

^jl -IjJ-* J'S J’vj i^ljf jlj—»- <ijLj l ji jT jl yS jl—•j iJUffLi 

- 1 <-i-ij j^l J^ J <*'&-* J ^jj' -* .j-ijt <i t-^T Js- J Jil-- 

• ^ “ Li J JJ 

*i. ■< (JI^*m^I j p j j j^j (jL^i-^-l Lj t rf 1 ■ <i < <^l 4 • "j l-'*jl * l^jl j : ■»! mJ I 1 ■■ *. ^ PT JILo 

A j?l —il jJi^ c —Sli m jl JJ t^jjjj n ^1 JUi»-l. JJjJ ^ ^L»jl tl-p 

x5^ ^ 1 ——Jf jl~*l <-^i A^ (^jjJ®j j*^ jj^ 1 ^ “liiS" ^ ij^j^ ^l_j^ 4 j I j B j 

‘ v ^jj-s ji' ji ‘ ^j jl-^-*i j;-> lS jjj-^ (j^j 

jLi*l fhaj B j n< 1 A jT j^aS^ ^ y* Ij jU J-j*L jl y j-^l ^jJ e, ^j^ ^^ o-^l ^JL*i>-l 

. XS I-Lj <*lj»l i ojSy ijli jlj J^^ 
.c—l JliL-lj jl ,_^jJ j Uji jl Jjl aS’ p-«o ^ Alljl J^ olj j»t J? 




J j-Z 


\b 


V •r^ J ^ 0 UlJP ".r>^' Uj C jC ~ S ^ m J 1 J?-* ijj Jj-Z n b J> [ o '-- 1 

Jj' j ?b^ piJ lj <Jj' J»b» 

P„.m = pPn- 1.,,, + (1 - p)^.,„-i n Z 1, m a 1 

^:- ' b ^j~A t P 0 m =l t P„ o = OjLSLil^jj^. ia-jil^ jl ojUju-I L. 

J*-* j> b J-** *b oL:j—^ r <j -ij—^ J»-P n -In <| 

t -u^ iy c ._lC . i m jl JJ n ^ JISL.L 

£\ ■ «Llli aiJIa *jj ?j Jjl jjljUjTni + n -1 jj iSjJxi n J*l^ J 

^ j'V ^ybJl l$' jj^ tj' '■*y*‘ J**L^ jf m + n - 1 jl Jj J_ji jlj* 

^*-b Jjl ,_rib jT m + n -1 jj ^jj^-j n £\ I jij o—I c— <j* j*\ ^ • (*j~* <j* f b»jl 

n t j—iL 3 j-^j jl m + n -l ^1 m - 1 jJLS^Ijl^- jIj i J—iL 

<■ Jjl ^.ribjl n + m — 1 j-f I t j&i Jl • J -*b -!i c ...~. ?k ..« m jl J_» 

^jl ^IvL*j ji ra ^JilN .wL j-iL 4_z.il^ $ j_>-j n jl ji^S 

■ m J J cri t ‘ A -’^ AS - i ' 3 

L c -1 ^1 j+j ^ijL*j! m + n - 1 ^jjj^ k Li— o L U ^ - -*- 14 -«£ jh*>- t ^>Lj 

JU^i i(jLL ! jb^'f Jk> ( m+ k n ~ 1 )p*{l-p)'’’ + "“ , ‘ k 

L c_-l ^bi c.-<- , t m jl JJ ^ j j j^j n 

/n + n I /ftl + M 1\ ^ . iffl + n-1—it 

I * )' ,( ‘- p> 


jl4 j . CmjI d-Li 4J1 jl ^ Y 4iL«^a ji <]L—« j\ olj 

jUl jl <£jj* j ^jlj>^j { jf Jljj A <&ij* ^^jjli *£ . y.+ S jt l UjLz-l 4Jt—j« 
1 cSl> bjl .jSbjb j xiL f j'il ^ jLi*l n J\ . = j j ijb jL^l y tey <j\ y 

jb'j- Jj* (ji' j' 5 ‘ ^-tlX (Jjl~*l ^J*ji j jb^ 1 


2 "--- m X( 2 V 2 )G) 


• - Li b ( _^ 


2«-2 





2 "- 2 (2n - 2\ ( 2n - 2 \ 

A A k ) t-h-Mn-i-k) 

■ 1 ,Ct 2 ) 


A>»di i — 2n - 2 - k jl j^>-t 61 ji aS^ 


•xev^-xrr^c;:, 2 ) 

-a + i)»-»+ ( 2 ;_“ 2 ) 


jljl>- Jjl j&jL; <—s : S Oi 1 *i J 


4* (re;:, 2 )] 


. Jjb jl$j jt** jl-jjl-^ jj kjt—« ^Li Aj jg-* * aJL-. li ^Ji^y JlL. 

^LgjLj y ^L*-Loly B j A jli jL*_j _ jLjl^j jj ajL.^..* : d f 

B jl <S^j A 1 JuL-» ^2 aSL^j 4 Ijjj y* jj . J xS ^a ^Xj -J^^2* 

jji 61 j_i> ji jjjl I j ^ jl* . 1 jbj> <y® B Aj J j*-\ j <£j A -AjLo Ja>- aS' ji i xS ^a 

A !s*~m {£ L^ilj ji A^* JL-JjL o..L-*■ y ^ b^pl jl J jj Ij ^a A^bl 

jl •**ji 6Ij1j a A J^ aS' ^jj! Jb*i>-1 t p j^-i oJLol Jl •». .~>-l »—;ljjj yc ji j jj.Lai-^ 

?d— m\ jJLa>- t JLilj cl JZ £j jZt Jl>*lj N - i \j B j Jl>-lj i Lt ^J A S j y*& jl 

j J&-\j i L ijj ijxj ij£ ^a ^Uj A J jj aS' Xhi 0 b^Jj 1 j ^ J- 4 LI-J E Ji : J* 

i .nfc^ 4 A aJjI Jy» A—j ^ ...t jijSy^jj Ij—j i uiJuIj jl>-Ij N - i Ij B 

o —«i aj jj j ^ j j—<3 Aj Jjl xS\j t j> oijS J? Ij ^yjL-j-c- P(E) * P (E) =P. 

LJ>jyv^ t JlA^ 6L1j AjLj Jjl jj aS^ Ij H JXZ ! ^*-iJj^ jy* 

P f = P(£j = P(E I //)P(fO + PIE I // c )P(// f j 
= pP(E | //) + (1 ~ /W | // r ) 

d—»] /yl i»yi ^jJjl j^ JL-*-f dywij c JLiti odal ^>2* Jjl»—'I j jJ A^ ^1 i j/>J L 6 jJ^l 
Ij ^ *. ^ t>Lgjljjj dy? • Cs^l Jj>-\ j N-(i + l)^ljb B j J>-1 j i + I ^ 5 !jl^ A aS* 





*£ (jL*i>-l l jju a> a (j ai y>\ jl aS^ .i^JS ^a l jl»I o J-i y jf p iS y . «» »(JL*IaM 

i^ljli a^S” c . »a! e_L*i j--i A L jL jjjl <S yil L C . .aI LL^jj lj cJj> ^L&a A 
* ^jaI^aLj c * *< * 1 JL^ij N- (i + 1 ) aJjI *ajL»^£ ljb B j >x>~\j i + 1 aJjI ajIa ^ 


P(E\H) = Ph 


P(E\H‘) = p,- 


P, = pP,,! + £}P,_, i = 1 , 2 ,.... A - 1 


AjLIa jjIoj J 


^j-i ^a J-ajU- i q — I - pOjb jlji L ^IjaLa 


(T-f) 


. uA Ij (T— f) ktaLu^ oyS\ 4 P N = 1 j P n = 0 ^J>\j i$j j-* 3 »j( jl -aI L 

L> o'VjIaa yA * p + q = 1 o 

pPi + qPi - pP ,+1 + qP,~i 


P 1 + 1 -P, =^(P i -P,_ l ) i = 1.2.<V - V 


or-f) 


: i j-^^y 3' tP, - o . Jjjjl ^ 


P. - P, = 1 (Pi - P«) = 7 F > 


P 3 -P 2 = ^(P,-P,)= 7 ) P. 




p»-fi.-,-V»- 1 -'w(p) 


(T-T) 



,5 j f y ('f — f ) ijjl i - 1 


P,~P t = P> 



+ 



-n 


j 


1 -(<?/?)' 

Pi = \ l - C«/P) ' 

r 



L 


l P N = 1 4i” c~«olj jjl ^ b ‘ byS\ 


p 


1 ~(<7 Ip) 

1 - ( q/p) s 

j_ 

N 


J P *7 
1 

J P = 2 


bri 1 ^ J 


P,= 


l ~ (<?/pV 

1 - {qfp) N 


lA r 


J P * 2 


l 

J P = 2 


(6-T) 


L, Bj 

b i j q b p jijS b 


ubbj 5yja { jA »Laj B i}yJ *S lj ^IbaJ^-l Q ( ■ O** P 

b\ . XS y jb- H -\ 
iS y aJLklwi N — i 


1 ~ ip/gf" 
1 " (p/qf 
N~i 


if <7/1 


if q = k 


pfJ 1 ' 


2 




' P = 


^ jj' p-* q - ~T bp; <• <, 


N 



JSiL -1 j 


P+a = 1 ~ <q/p)' + 1 -(p/‘?) N ~ l 
i-(<?/p) N i-(p/<?) N 


N N, , V N, i vN-j 

p - p (q/p) , <? -q (p/q) 

~ N jV ^ N N 

p -q q -p 


n N _N-i_ i N , i 

_ p -p q ~q + qp 

~ N N 

p -q 


1 C—-1 jlp — q — ^ b A>«uii O j>- 


+ Oi = 1 


oLj 4j i ij*i ,*b*j b B b A 45^ c-—--1 <jl aJ^Ljw ^jLp 4j 

N - 1 j > ejl A 4j U4^ JLb 4>W C-jL$J ^ Ij ^ jb 4^ ^| JU_^-I L 

j^4J j <_$ jb ji S ^S~> Jbb oJLj1j>-) . c—1 -Lib 

JL«J>-1 jLiJ Nb 4^ i Jbb ^ 4**lil oJb^j JjJb Jul \j <_£jb b j B b ^j^^A b . JUljJ 

, (li.< i jZ.-s* ^>-1 JUbJLi 

Jbo-T-^l 4 -L^ £j j-Ji JL?-lj ^ 4 b B j J^-lj 0 b A *L*ib jl jj ^-?1 4 J UL * <j1 y£* Aj 

Aj ^ jj\ *S jjJ JJ+0 * -Lib — yJy p j^l Q...»mi _)_ l A J-Li eJb^j 

1~(§) 5 

T^r- 87 

. Jub J^\$\ -Lib * / 9 y} y p 

c **iwil jjfi .t.4 jJ^£jb qIdj sz a Xa 4jL^» 4 j aS k!L—* jl cJl>- 

j<> . 2 jj a -Li jUo/ ^jIaJT (J 1 J L- ^ bj 4j ^ ^ AV j! ^3 (_^ba jj Ja~w y 

j> ^1 . JLl-il^ 4j£_M ^ T B j A t-Li la y J alfli.t -j ^j *S L yjljj 

LjJL>- al ?jA . ^ jb yj O4i ^b T b (_$jb v_Sj Lfc 4$L U^i3^ 

al ?jA ► ^1^ B 4^ A t (jLib 4JL>»jj 1 j Lf-b 4_S^ ^jljb ^jldj) -Li \ \ 

C }y Ij 1 > aSw ^bLl Jji 4_ST (_£,> jj . A 4 j B 4 -Li ^ T LjJL^ ^j.o— 

a-iAL^-- ^ T JLi^i jl t P {JU- \ T} = j P {Jl>- \ \) = ■ *y. t5J^i 

b (^ T JLi-0 j C—11 jb jL*j ^*ijj 4jL-»-4 oLa-A Il_p aJL .—4 ^jl A y aS ^ 



JU^-I ^ ji 


I * * 

J*. J^cJU . N = Yf 4 i = 1Y 4 P= -^- 

. ojL jl .?.Til \V\Y" JL— t^j c—jl !j*j JL— A j jl— 

■t .-i f 1 _ r <> j -* 4 jjb jj—• jl<> jLj jL*_» j_j J t - . - < jl jjjl—S’ jj h ■< <; 

£yj (_$!jbi (^_>jb . o—l eJ ~i -a.— i_sjL>_j o>JL*— ^1^ -li-^i^jjb ji 

P. Jto>-l l> i i^jjb l» *S f j$a* jjJ l> u—I i = 1, 2 , P 

(» ;» • '»’ ^ <i>b> <o J 4 xoi ji* *J*J ^ ■ -Mi ,_✓* ^^f+l 

‘ 'r'J^ Cri' j' ,_*£> •A J* (*r*-^ cSlrf : P 2 > P 1 k P 1 > p 2 y 

j' ^ (*r^<_r* 'j'^utR u* 'j j' <_>i4^-jj : J* lj jL> b 

by *jl j «JL-i yjj ^ £>lo • ij-i jty^b ^ tijjjb j b>e J ^ <J _>jl J 

jl (JJJjli j' L® 4>JL*-1 jl jjb \Sb jl l* A>JL*j» £-ja jr*A «L? j* 4 J s i- j» j~* 

. 1 lSc*^ o—l »JL— j—«j (J ? 1 jl 

\ i Jj-i ^JLa« \ (Jjjb ij^ jl (j— o— I pi j p-jjjJ*S (^jU-jfl 

X.\ 

‘ [ 0 ^JJ- 9 Ui 1 J j 

|l *y^ a^JIjo Y tSjjb j'u-j f'j £jj J' 5 

Y j 

1 1 0 Ojy jjJ jJ- ji 

N jl jj *£ i jJ. ^ oi_j^Q N j jl jj-*jT jjI 4 M LjJ. ^~-«j J-J jl j-Ip ^I^j 

L> 4^ ^j^iaj 4 o—l n jl Jjb ^jJjl 

X| + ■ ■ ■ + X„ - ( Y ! + ■ ■ ■ + Y„) = M ^ 

x, + • ■• + x n - (v, + • • • + yj = -m 

• j—AJ^jIji J-Sb Jj^ilj P 2 > p!fJ J cJb- Jj J P, > Pj Jjl 4^Jb- ji 

p^ilJb -LjL <S t <j Li C—^1 ^1 LjI ^ j Jlw—4 4>S jjJaJLa 4j 

4 P 2 J ^1 <S^ji 4 LS* ^ ^ ^i>l' ^ 

V0—^1 jJj4>- -US^ wLS^Ij 1 j P^ > P 2 -laip 4 j J^.jT ^jjl ^j| P ( > P 2 Oi ji aS^ 



'I j J«#i 


\ • 1 

Iju ( J—i J j) pj j* *S" jl Jju a_!> JLjub 4 T.tib 4>-4 (JL*-1?-! ^il 

ji ji «3UlJ 3jj-* lj (Y ) *£(jiL-S - Jjli. ji Xl*3 £ tiLk-il O ) tSjjb jl aS' <^1**ju1 

<£ Li-xil ( j-jl JL«jl»- 1 j_jl j^.xLji lj_*i Jl>-Ij S i P ] (1 — P 2 ) JI « * *»l b o»l»3b 

1 (1 -P | )P 2 JU_i^lUl i _3 J _l^(Y)^ JJ b ^^oJL^^O^jjb 

‘Oibi^J • (j*^ ii / ?■ . »«■ PjP 2 + (1 -Pj) (1 - P 2 ) b b 4 J_iL ^ 1 _ 2 ^*LS'J_»-lj 

b 4 

J L «.- > -l 

P = P{Vb-l»-l^ l^bjb-lj \ bVbJL^I j\] 

P,(l-Pl) 

P l (l-Pi) + {1-Pl)p a 

Jl*i>.| b j -Ubjijljil J->-l j ^ 

x-p. __ 

P,(I-P2) + (1-P.)PJ 

• Ml;** jr*\£ -^b ' 

jbjL«_» ^ji\ <£ ti^l ,j5L«jl>-I b ji\j> 3jjJL-j 1 j P 2 > Pj 0j-» jl jjil <5 ,jil JL«_i>-l jjb* 
o»-l j M *£ ot jl jl*T a*l yt- (j^b jl>-Ij M aj> P JLo»l b <S lj J»(o»-l j 4 ^ )j* 
jjj "JojIj b ^j>\ *S J>3jLb N = 2M 4 i = M b 4 (C-t) VLb^ U .p^Vb 

. O—|| »jJ> »ib 



p ( b P 2 > p i 



oT *£ 

p 

y= r^ 

p.g - p 2 ) 

Ptii-p^ 

jlIL M — 5 c..ajjLi JL«j>-1 ; P 2 = 0.4 j Pj = 0.6 jS\ t Jli* iS^y. 1 

. •/" 't*j i M = \0jij jc—I •/* W 

JUiH Jj{P(* IF) e?U -6 

\ — 6 ^5* t-US" J e ■, /? J j (jl^li ^">-1 

. Ji? jJ-^1 *** jj P (E I F) j jlJU j c..il «-L2 c->Ij 


\-C>^ 

OsP(£|F)ai. <^l) 

F(S|F)=1. < v ) 

•l? Ol * -H-SL jl?jU«U jiAj ji i = 1,2,..., Ej jS\ (>-j) 

p(u£|f) =ZF(£,|F). 

. 0< P(EF) / P(F) < I ^^jbiOLilJbL c(uiJ!)^_i oUl ^: 0 \Ay 

*£ EF a F l jjj i 4. ^ - J j oJ,.i j 4-Z.—11 jl^il c,.«. .< <_$ jL_* ll 

. P(EF) < P ( F ) JL*j ^ 4»wl 

'jij ‘ ■>>- u* jij j' (>—') C- A ..i 


F(5|F) = 


P(SF ) 
F(F) 


F(F) 

F(F) 


I jij Jj-1 ^ 4»vi (u) C. 





PI U E. F 


pfu E,Fj 


1P(E,F) 


(u£,)f- 


U e,f 


= 1 F(E,|F) 


. E .FE j F = 0 a£ y a*^ E. E j =0 Ijjj JJ l* jT ji a£ 

\-6 ^j\ ij^^iij^Q(E)= P(EIF) 
LfJLi»-l a5" a,*^ ,^-ij . cj^ ^lij ji S ^L*x*Liw ^ JL%^>-1 

|*jjli Jli* tjlji ‘ * J *i ^ Jlfc^l £jtj C—I oJLi 


0(E,u£ 2 ) = Q(E,) + 0(H 2 ) - 0(E l E 2 ) 


P(£,uE 2 |F) = P(E,|F)+ P(E,|F) - P(E,E 2 |F) 


Ul jjl |«-* L 


Q(e,e 2 ) 

tr ^^jQ(E 1 IE 2 )= q( e } - VbQCE^E,) 

as" ^ ^ .jl*ul. (\ -r) iku, ji 


Q(E,) « 0(E, |E 2 )0(Ej) + 0(E, |Ej r )Q(E l 2 ) 


0 -6) 


G(e,|e,)- 


0(E,E 2 ) 


0(E 2 ) 

P(E|E;|F) 

P{£ 2 |F) 

PIE^F) 

P(F) 

P(E 2 F) 

P(F) 

= P(E,|£ 2 F) 


,£\ ^ 





L (\ —d) kbLu *S ^ «jui 

P(E, | F) = P(E, | E 2 F)F(F 2 1F) + P(F, | £^F)P(£ 2 1F) 

.C~-l jjl 

j^jl . Jbj—5^ jJtxi jj d—*1 oSk_Sj <j J *y^j-* Ij v —f jLi* . UkM A JU* 

Jv^—* <S ^Iaz^o '. 2 jS ^ . j ...« i jA n m .A 4 JLJ» jjaj l)IjJ ( j 4 lj iljil 4-S^ c.—<1 jjlj jj o*S"^« i 
L <_»^Uoj „)l.«,z.- * 2 j i_Su jA» JLwi ( J» ji . JuJlJJlj *5 c—..i j Jblt_».iLaj 

^iljJ .. L » l .«>4 U -ij-t (jljj jA 'UIj pjj *S i jJl>- jj l C—ilj JjkljJ"- (_»jU<3J *^T 

oU aa_j (jjljb *-S JL. j-i jjijLujj t Jb_L>- jlJL^ 4 a.: t_So *£ Js■•«! * ^ T 

tjjl JL-^ j- . i 2 i ■ ^' L$j jIJl?<»—u ^jjl ^ajIjii ^jj j -*4 j 2 V ■_!..41 jl^U i CaamI 

. c—I <cib 

i i = 1 ,2 t A.j c_J ^jjLuiJ.!.« : ■■■< jljuf4 _^aj4_£Ij^X iLt, ^ A : Jr 
P ( A I A,) >_jjJJa< {Jl i Jz&2 ^jL«j (Li—-I 4i»tb i JL.ja *£ \j ^J-*L! L j 

jij 1 J z ^ ■ bl ./i~ ji 4 a .) kS j-j jj^5" Ja^*1 U l)(jj ^'j 




P(A 2 \AJ = P(A Z \AAJP(A\AJ + F(A 2 |A c Ai)F(A‘ : |A i ) 


f(a|a,) = 


F(A,A) P(A t \A)P(A) 
P(A\) P(A,) 


<S l)Lw t^lil T Jll<« jj j t tl—«l j->ij-; P (A) *S 2 j_JS ij* { jr ji * jjl 2 

Oi l^P(A,) = 0.26 


f(a|a,) = 


(A)(. 3) 6 

.26 13 


bfwJ ji j 


F(A C |A,) = 1-F(A|A,) =A 


*& |*~ritf*P (Aj I A c A,)= .2j P (Aj I AA,) = AJy~ 





\ •£> 

P(A 3 |A,) = (.4)f 3 + (.2)^=.29 

• ajb j\£jy 1 j---^ 4jjJai jJ (_jl <]L —t Ij (_^- 0 u JLL< 

c. .. » ...£■< ^ 1 — p j P b ,jLl : ...■« ^L^JbLujT .y 0 JUa 

jl J»* ^\j!l* n jl k—£j* L y-~^ *£ JUj>-I l j>\ 4/ . JLi y fL»«jl XjX y 

• piJi* o^Lp C Jjo J>\y* o_5CJ. mjl^Sy 

m j' j 1 Jr* J^jr* l5Jj r* 11 J'u* 1 ^ ^ l J E J~jS y>J : Je 

jJijJjt OJjS" ^y“ Li 4 P(E) jjjjl 4lw0 4i (_jljJ 4 4 JlAJ £j ^1j^ u -M . 5 w 

LSjj^ *• <-b l cri\-*j\ 'j H j£\ J*j . ^ y jliT Jjl (jijUjiT 

• J >- J-4>U- 4 X»i (jljLj 

P(E) = pP(E\H) + qP(E\H c ) (Y-6) 

n jl Lily ^ 4$ elj >Sj 4 c—•! ijjJ jaJ djl jijL*jl 4^ y>ji Li 4 id_^l 

^ l5•*-»* Lri^y n ~ 1 4-S' c—it ^1 ajjl c—o 4 j c—Xi m jl ^a^ jl (Jjjj-^ 

4>^ • fr* (jKr 1 ** ^ - Uj <j* £-> - pJ ' <J*' ** ji'-* x s^- t Vt J V od-^ ■ ^ uSjjj-*» 

pjjb 4 XI csjjj;} 4 »a n Li Y ^Lj jl 4 ^ xili ^-uLXj F S\ 

P(E\H) = P(E\FH)P{F\H) + P(E\F C H)P(F C \H) <T-b) 

xlj (Jjl *jl 4 X 0 F 5 H XiLXj J_?l 4 _^jj jl 4 P (E I FH) = 1 4 IjlSLiT 
Li .aj i X»lj?i- fJJju (jXlajl n- 1 Je Ji J-AA jit j Ji J>j <.>y yf~* *{ 

J ‘ijiiSuP. ‘^Vc^—^ o>} ‘(ji* J j>-J 

^IjjLj . j»-iL «a^ jUI i^j Li 4^ c ~ ^l ^jil LLia 

P(E\F‘H) = P(E\H C ) 

4 P(F) = p" 1 J Xjo <J»wX Ij F J E jjji J.L - W-. * 4 LfJLil. jT Jt>LL^il j j>- 

r .jbXr- 6 )ji 


P(E|H) = p n ~' +(1 - p*-')P(E\H e ) 


(T- 6 ) 







'j G ‘ <J*i ■ r&Ju* *i p( E|H C ) t j\j> r* * - • « u*ij* 

, 1 * 7 ^y JLjl** j> mlj X ^l«JbL.jT *£ 
P(E\H C ) = /’(E|GH c )/ > (G|H c j + / > (£'|G c H c )/ > (G c |H c ) (£>-£>) 


t jLl^»* —* i" . * ■ i * 4 ; ijjl ^l»W *“' ' ** ^ i£*^ •b^mj t Gif ( 0^*S"l 

SLi^UjT^jl t .u^G c H c /l . (>J ^*P(EIGH c } = 0 

^ y) jy? i y)j>)±, ■ Jjb Aj>-J ts-U j m - 1 jj ^ 

^ ( *<r s ’ (V ‘ a ji ( y , (jrfj ,1 J 


P(£|G r H c ) = P(£|H) 


pjjb (0-6) jl tP (G c I H c ) = P (<j ) = J -q m ~ 1 Oy? i^b 
P(E\H C ) = <1 -< ? m ' 1 )P(£|H) (P-0) 

l*jjb (?-6) j (T-0) oVib* J»- jl 


P(E\H) = -pr -, 

p +q ~p q 


J 


P(E\H C ) 


P 


(i -g-y-‘ 


P(£)=pP(E|H)+<?P(E!H c ) 

n . n — I /1 • N 

. p + qp (!■-'? ) 

~-p n_ V“ l 
p""ii-Q 

V^ 1 + V~‘ 




(V-0) 


jl ■-^ jj>_.. * ^ 4j ^Jl *» t*»- 1 i Ojb j^b t *S ,+. • * o ^ ?.tb *3py * * - - “1 

jq l> lj p C)T y y> ob (V-6)*bb« Ob* l i<5j n j' J b-S" jl JJ o—Sbi m 

L CL—J _^ljJ Jbi>-I ^Jjl^b . ^jOjy] m L I j n 



J J *y J-lOi 


q"' 1 (1 — p n ) 

q m - 1 + p''- l -q m - l p r '- [ 


(A-6) 


1 JUj3-I ^ *£ a_j-*5 l j* Jl jl * c~*l I y)ji (A — 6) j (V—6) oVjU-* ■ > %» j 

. ab .uly- £,% c—SLim jl L ^jj^ n jl 

|< !»'.» J <Sw jj *b ^ «Jl»1 ‘j i (V—6 ) j! Jli* jl ys- <■ 

jr- * ti'y. J 75 - •»_>-* J^»b-T jl Ji? jl JJ j~i Y jl *5 jjl 

jj_^ij^>- Jl-* <j Jl»j JLL* jJ . JjIj y Jjljjl <1 Jl 1 ^1 Jl yZ-» iap!- f jl Jl 

J» j -1 (_{I_4JUjL»-I jl »jli, ~ ..i.l Li jL J J 4 j£ y jlj ( Y J-*ai 4 £ j Jli*) Oj yEty 

• (*f* ,S Lf* J*" # lj 

i j_» jA J Jj-1 y A>Jls - jjw Jj_* n ^t+OlS' Jl «- fr : ,.- Sj j> . y A Jtt* 

^ 4 *x»^ Li I j iS^y j-^l ■ -^5" w*l>fcjjl Ij «-j^L •* *•> 

. c—-I o*j*j y? 

?C—*1 jJU>- t Juilj AS-il-Ll J ^5* l3 L | *-> ,, 1 “ A 

?ci —*1 jJii^ oj^>- ^ “ T 

j^-fc c jLiJ lj (jXiLljj E :*> 

— P (E) ^jp ^4 4 n aj Jmj jjb jLlj 

M'j M1 J U.UjL ^ y\ - pil5 ,y jUI 4 j—i-L xS ^ ^l^il I j y*y->- 

j* 

P n = P(£) = P(£ I M)P(M) + P(E I M C )P(M C ) 


LySy J P (E I M) = 0 4 *£ C— .1 ^4^lj 


P„ = P(E | M c ) -—- 
n 


(^- 6 ) 


n — 1 i^ii j X-iU j ^^ C—J Ui^l ^jl ^P (E I ) 4 0 
. Js^S t c.—J Ljb^ Jl o^L-S* 4-S^ e^—S’ n *- 1 -c_t- y+->*-* Jl * j-* 

Lj . £j jL^JL^-U J^O olj JJ Jl '<£>ijh Oj^ C~*l j^il 
l-Lo\ 4_5 d-*-l iS*j-* »—>L > »... " il I j ^yL-,^1 «}L£ ^yl—^l ^j-j* j ^ jlX j 



Ij of Jly ^ o—l P n ., o —jj jl Jjl -L»Ll— JL«. : . i »-l . xS^ 

JuLi-j Oj>- ■ J o «.4* , L ^U^ 1 ij* <> Jlji* *» ^yUil ir*^ j J 

^jbtol [l/(n-l)]P „. 2 JU^I 


P(£|M c ) = P„-,+—^P „- 2 
n *- i 


( ^ — (i) iJ jl t, ^jjl^jll) J 


n — ! 1 

P„ --P^, +-P„- 2 

rc /j 


P„-P„-i 


--(P^.-P,..,) 


ctf jjl ^ L 
0 *- 6 ) 


(^LfA^A-S' j-j jl ^ lJLw ‘ l ^Los-I^P,, 'i 

pjjta t J—L oilJ j iy?j i JoS" ^ jLb yi- 


P i=0 P 2 = 


( \ • — G) kbliw jl 11 _ XJl ^Jb J 


Pi - Pi = - 
p< - Pi = - 


(Pl-P.) _i 

3 3! 

(P.i ~ Pi) 1 

4 4! 


L P=I-i 

’ 2! 3! 

L P= I_i + l 

2! 3! 4! 




„ 1 1 1 (- 1 )" 
P —-■+ — ...■+• - 

2! 3! 4! n! 


■ <_*■ J^J 3 b J j* ^j' *J£ * 1^4— jyr ktiJj 01 jjlo—J4j j_Ja— o 

L o—l i»^Uojl t j t 9 ty} 1+^ j *jj£ y} ^1 Jl—>-1 


1 1 


iin-1 /i — (fc — 1) 


1 p .. ("-W p 

“ n-k - ... ‘n-k 





jg 31 ^LiwLll jj iy a - k <S c-J J*j-i JLd*.l y\ y P n . k ol ji *S 

4 [t-jjlj *j* k jl i_jl Oj,« - ! » w» 4—>U*cjl ^ ^ 0_^- -i— 4 t i. j!jl» ^yC—igj-fc ‘ OLij y>- 

U c—«l jyr ktiJj 4 - 1 _jilu JLo-l 


1_1 , (-l)'" k 

P„- k 2! 3! " (n-k)' 

k\ k\ 


<£ j-f L y* . C i j^t J^ULl^I t JLo-1 <jj^oj ^ 4 a, * 

J®JLo-l 4 F Oab^jOj^ t >Ufej>i£ Jam FLE 2 jEj ^U-uLLj 

j_^laj . JL& c li Ci .*i ol<) E 2 ^1 <j ioLf'^Ufll <L^j 4j 4 Ej O^b 

0 JU 4 U 4 FOiljjjj^jiL 4 Ej jE, 


P(£,|£ 2 F) = P(£,|F) 


/>(£, £ 2 | £) = £(£, I F)F(£ 2 |F) 


<U-fl) 


jT jjl L 
(U-G) 


<Z ■»!■» <_yjC—? •* * k»r 4 3' cArf<_r* ^.H—; ^ j 4 -L* 

■ (_r* J^J 0 ly* ^Jr* *i 

4j , a] 1 £ Jli-* jJ .^‘o y? [_A j— 4 J^- 4 -.—»' ( ‘ ‘ *S Jjb Oj -y oXjl^>- 

^1 i JL-. ji jIJl? 4 _«_j ^Si <£ t yl»-L«l.^.j.» *S j y oJlC j~^ji j^Joj b»jT jj 4 c —*1 

■ i .«. '■ • — * <>ji jjl ij^A ^ ‘ 15 (3*--»■»* jA*j - * ->A* i = 1 • 2, , , . -Lil c-ib 

• /'f 4^^’ 4 jP (A, I A C A,) jP (Aj I A|A^ y\ ^1 ] . jS- L xll» 4_ijU*j 

Lj >^'(_r* Lf^y jjr** 4 ^*^^ ‘•yj [ k ^**j 44 */T j 

■ y 4 >ijj ri lj cA’-r 4 

4 ^1 i . C«<l }yry■* (jl k + 1 . y Jy^i • * 4 Jli* 

4 ;* >■ 3^ (^1 *S^~* . i = 0,1». . ., k jJ\ l y» j^Zt i / k JL*i>-l L 4 SySi wlj y *j 

JUj^-I 4 J_j' V’^^i n • (•■r'* t_r* IJ ' -> ty-* J I-L 2 L-S" j j j-j 

^ C- .nl j*2 ji> ^1 (ll + 1 ) *£ jjl <*)° j*“ 





o—.1 » -L.t i. l i ,S iijj—j ^1 i<SLj 1 Jjj! jij (_j j_*LJL-j E. jl ji : jJp 
JL» l —F j c—<1 .JL.I j~i Jjl >— ili^i n *-«jk aS (j tS^ Ljt 01—j F n c i = 0,1,..., k j>a ^ 
C—O <(jij CJP(F|F n ) "—(j Ui * (Jl • * j J^S\ . JL—Li (X—<lj-(n + lk—'Liji 




P(F|F„) = I P(F|F,,£;)£( £ f |F„) 


(ji' jt-lS' _,* O—l ^ y ilal* t X—1/ tXi « .L . l f> j^1 i <£— ^jl l _ r iji li i j_^l 

. xT^ 4 j—i i / k Jl»i>-I Li j&jA j J'.ISt...* L ^_fi jj}& l>JL*Tji 


P(F\F„Ei) = F(F|£i) = — 


F{£(|F„) = 


F(£,F„) 

/>(£„) 

P(F„ | £, )£(£,) 

I £(£„!£;)£(£;) 

>-0 

(i/k)"[l/(fc+ D] 

I 07k)"[l/(k+l)] 

y-o 


I o/ky" 

F(F|FJ-^- 

I (//*)" 


ijt jl S <i 1 j jij Ji ^j\ d\j? ^ t xiL t-? jj' k £ 11*1 


UM) ■['"''"■7T5 
i id) “ I. "J~+7 


•^jJi k '-rt J V oi-4 J 


F(F|FJ 


,i+ 1 

n + 2 





\U 


J'<S 0—1 jT j i ^jjl iO—-I O—jJ J yy \£J jj a\Jl^\ jjiLi *£ Sjy m JO*j — A 

O J E J—LO-j <S L mji Q .. . . — 1 > J— jl S^t ^IjLe ^1 Sj l,4.-.*■> Jl>lj— OjO ^ySjLejT 

JOeljj IJ jjijL*jl jjl jl ^L* jlj^J iiyS\ . . •»! P(E) yl i l <J1 «T >-l Ij v-LfcJ^y* 

^jjl l^jT ji *S l*jlj£l ^jjl c. ~ .» l *S Jla,> jl"j • _>j 1 j o—IF jj (^1 *jaij 

.O— I P(E|F) \jy\y t \ JUl^lli cC_» jjE jj> 

.t?jT t i = 1 ,..., n 4 P (Ej I E, ... Ej.j) > 0 /iJL^o-eU-T 

P(E l E 2 ---E n ) = P(E,)P(E 2 \E I )P{E,\E,E 2 ) - ■■ 

P(E„ I £,£j - ■•£„_,) 

.J ji? j £I . o— I ^1 i ou^ j* jJ? jjl * Pj Jlo^j Lj j o— I n jl ji _jl? ~y 

jua^ j l V. . .US' j>ll» I j jT otj <Jl*i^-l L ,jjl .., ■> - t jl«L i om»- jj 

tXS'^yAlt Ij jl i *_«»■ (jijjj* J- 1 ‘ -A—l; j ^ J^ ** ji 1 Ar 1 

Ij Cm« 1 *j 

J j ?* r 

J] = ' 

I J-AJ 4j1jI L .LIS’ OoIj I j ^>j ^£1* ajlj£ “Y" 

IFuG jl iJuSLGjl JJL^-EjF jl JJLu-*E J\ 0_il1) 

jl —4 E oL? jT i FG = 0 j JL-iL G jl Ji5 z..~+ * E j F jl « E j£\ ( 1 —j) 

.o—I FuG 

jl ^i:,—« G »l? jT t J_iL FG jl J<?..« E jJ- 1LG jl JS : ..* F j F jl E jS I ("^) 

.0-1 EF 

^?1 F \ E j 0— 1 E O-'wJO 9jU OjIp j^lel ( J^l>-F JLelOj *S ~ j 

P(E\F)^P(E) 

■ J LAJ 4 Sl jl ^ yrt di ^l^Jlie L JoS OoL* I j y> ^ L» ejl j? 


5 

1 - «/Pf 

(i - fti)fj 
1 - a,P, 





m 


. E \ F i' 1 F \ E J\ CwiJO 
. F \ G E \ G jF \ E J> I (^) 

. FG E jT t G N E j F \. E J\ (y) 

4 L—«1 jl/ 4 J L lS * ^ \ y !j (^>) j (<wj) 4 ( *—iSl) 

b\Sjh t F ? E . — j j} j d—-I H j jy—* y ii. "—* _«oL-C'^U^l F <-S" 

P(E|F)> P(E) 

<_? ju—* UjljLi^j jl jjw> (jjL* Jl_b {F n n > 1 j- j|E n n>lj. xjS 

.tf jT 4 xiL F n j! Jiu-■ E n t n y ^1 *£ -LyajLiJ . -^i^cy FjE^-^ljb 

. c—<1 F jt Ji;.-* E 

el^ 0^ t JLtlj ^UjIj LL ^ E m i ..♦ ( Ej i E| ^1 C^jIj — V 

P(E,uE 2 u • • * u£ n ) = 1 - [1 - P(E,)][ 1 - P(E 2 )] ••■[!- P(EJ] 


o_jJ^JL? jL jA »i——*1 ol .j —< <!ji? m j n <jyL>*j> <^U —<S (^aJO -A 

n / (n +m) Ij *5juo ul—» JJjLw ^iL Ij 

• C...* 1 JLjfcfr* 


J u* *a jjl ujy L* Jjl? *_®-* Ij jl jjjl jj£ j j ; jjL*i*lj 

■ -^j^i U oJ - i 10 Jj' *jjy Oiy^ 

yy • ijli Jyj g j b 4 r 1 J^4j j y- j ^1 4 yy *-* y (y) 

jL_Svj jLki»-l I; jjiJL»y you) yjjl y Ujy J r * * * ‘*' 4_ial—ai Ij ybL* t^; JL '£ 

*S JL—iL; jJjl j**j* JLl>-I . (j—SL^ ejjL* ^jiL ^L^—kU jl ( _£j 

■'' j( y fL*J 


,^U*JU^-lj P{ R} = P{ RGB}l — P{ RGP} 


-ij-i ■ (j! 1 

. jj? jJ< i_j«l jj j«j JjL Cjij^ 1 J. L» 1 JLjI 

.juijoUJ 4 i = 1 , 2 ,... 4 0 <^ < 1 J\-\ 



f-l 


a, n (1 - fly) 

>=1 


+ n (1 - fly) = 1 

I ■” t 



JSfc-l j 


\\r 

45 JL^>-t ^1 J>)j> Ij ^ Oj 5 ^Ij jJ l j jl^i ^ (^^IJL^j JU5 y l ^LaJJfclj 

• ■ X mS' jp *AjU^ jr** ^1 l 

4_5 ^iau jJ> \j A . C-^l p ji\ji ^j\a^m J* l)JL*T^ 2 Jl^J>-l — ^ * 

£j^-i B jAj Jlmj <0 <da>%] Jjjl jl j JjU; Ja>- lj JLAj jJj <L)l j aj^5 *£** u~>1j ji 4 j 

JL*i jjA 4 a W 1 j J-*P ^1 A ^ »,«■«■* t i>- lj JL*J 4 ab 1 j Jj jl j a J ^5 «^->Ij jj 4 j 

jl JJ jlSL ^ n tfljb A <5 lj P B , m ±?S i>l Jl 

. JL*^ l)UJ . jlaj jLtJ i jgJ-L a j ^5 (^jjl £*>- j-J m <. B aS' d)T 

P n ,m “ PPn —1 ,m + ( 1 “ P)(^ — Pm.«) 

j-> j Jj5 ^ l? j 1 j C—»l ^jLij—* Oj ^l jb 45 L i^aj*-** aS . Lj 5 y -N > 

jLU . jijL L jjA j^Ij ^ 1— p j p L j-* 

jl C.«■>! llJ jL^* O —j j!5 j>~\ i*> 45 ^jjl <Jl**^l JuA^ 

1 J P — 2 

(g/p)‘ j p> 2 1 —! <? = l ~ p 

. c~*\ >»-i ^1 iJjl * <1)1 45 

r ^5 Ij e/ ^ cf4^ P L 45 Jii —a ^ 

L ui-s—l yj \jt JuiL ^ jV j! n liL*^ 45 Ju<1)L1 j . (5j 

. (j 'f Jli^) jl^ ^>- ij IajLi<I kiL —a i <>wj ^1 jl tjli^nl L 
i Jj ^ j"’ ■* l,"i.„>.*^«t 4 j 1 — p JL* 2 ^I j (_£ jjj^J P Jl^»-I lj 4 % J i . 2 - >^ ^1 4 X j Li jl -“ ^ T 

^yj. $ n lj JU-1 j>-I j;! P n x±S ^y> Jt . ^ »j_»lj ^ J 

ij* J* J- 1 ^.Jj IjO) j>j ^LJ l ^sl> LjxjJ^ jl ^>-jj 

juaj jLli 

Pn =p(l-Pn-l)+(l-p)Pn-, ^1 


i£ JU 'S C~iU (I j&~•* 1 Ij) t .. llr^J ^j\ jl oLa Z »jl L j 



JU^-I (j-'jJ 


_ l+(l-2 p)" 

2 

^ * 4 - jl JjL w .. " ,* i*£j u-»LJ n !j cJ l ♦ " >-l ^jjl Q n . L .*T J — \ T 

J—4o j)L~j . *Laj> ^ JLLj .^j .11 ytlii ,Jl jL« 

0„ = jOn-l ■*" iOn-2 + gOn-3 

On = Oi = O 2 “ 1 

. J^S \Xj lj Q g 

.^ -L l5 Ij j o^jj (J^l * «-* a5w n <^ljl:> B j n + 1 <^j1^ A j_^1 ~ ^ & 
. o..«4 ■— j*}j{ >^j,j 1 s 2 .«.«<o 4j B jl (^j X ^> . -j A a 5" <JL*i>-l 

iSJ^^si JT ^ LS* ji ^•) *^'~ 0 ^ 0*1 jl -L*J M-lS" ^il ji l ^ 1*^*1 j 

. (c^l £*-* cJU- *—<) jli£ jJt ^jta 

(^ jL c....*o n jl ^ c .JLi l ja B j A *& b £u «i ^jl L 1 j jLjl*j ^i-5w jj — \?’ 

jjU: j_^_i ^ ^U; A Jjj js 4^ lj JU-ij- 1 P n , aaS i 

(_jl <!jL*_« P n j <j1 jj JLi£ £jj—i J-»-lj N — i L B j i Li A 4_£ jyj* ji iA»z 

. N = 5 0*1? 4_>U> ljP ? , jOjjTc —0 4J P n . 1 j . [ j P„ _ ! [ + | ^—*-_£ 

~>-l i -bj^j Jaj ji C — «l iLn J JL~i—■ _jl? |_5 jJ3w< 4iT 4....S’ j J - W 

• P j P c—<1 *~?*i*s *-i J Jjl '*—-1 $ jl . 1 > -a — • * (jl> <!j_Uf ojjj! ojj—*j 

• pr 5 " (_r* v^' vi3 JV- ^ ^ c< j J ui 

4 * - ^ jl 1 — ct JLw»-l li k*. —S j! ft L (^14J j\£ I Oil jj 

4J iilfyk^ ^LLl ^1 j^a*j (^LjjLLJi ( _ r ~- 

( Jj-1 4 ——l>Lj» jl (^-P<J 4jJ^* (_Jjlj^jL»- j) Jjjl 'jjjri 

. J 4JLiL^i ^^Jj 4.-.. ^ jl (_5 JL*J t 4jJ^ t t ^4 j_3*«JLjI iLj _T^1 

oLL . Jlaj jUL Cwi! 0 JlL Jjl 4 .—^ jl ^1 n 4 JjJT Ij ^JLj>- 1 ft n j_l5 J 

4^ 

a„+, = or„(p + p' - 1) + 1 — p' n>l 


4^ A^S LLjU I _1 - L * ^Jjl jl ajl.ft T ..jl Li j 





a " = 2 1 p ' T ; + ( a ~ 2 * /* ) (p + P '" ir ' 

2-p-p \ 2-p-p/ 

1j P n . jlij t JLlU JLImi • Jjt k-jlimlil ^1 n <Jjji? 4S" 1_) P n JL^ I ji> j 


. JL^ 1J lm ^ n J 


lim P . '' m a , 




n -» oo n —> o" 


U n > m il)T ji tS^n <,A ^LbXlS’^yLLi^l jj - > A 

jjjI t P n m -L^ t ji>jj t JL-ib JL«jl»-I l 1$jTj u--jy (n + m)! / n ! m ! mJl? *S 

* l)L*j mL^U ^Jl>- \j\ ji A *£ lj JL*j>-1 

■ L> P 4,3 4 P4.2 4 P4.1 4 P 3,2 4 P 3,1 4 1*2,1 4 (*- j ill) 

* lj P n m jlJii 1 (cjill ) it (>*j) 

<X~* S- 'i P .,«J*’n-l,. l T'** > '^ P n.m (y) 

. JojjT c~0 4j (y b J 1 * 1 - *jS\<s • • • i$t> 
m + n ji ^ l<jt*y b (w*) ojUll*! b (ty) 1 j $j >■ (**—■*) 


yllil) lJ^lS" L lj-* J jt # *A** ^ ^ 

4-^lj Jjl I jjk u b ~£-> jjj*\ ji> 01 b P b (yljb b 

j$ lj* JL*ij>- ylii^ ly* JUj jjj n dS Jl*I>-l t P n JLjo OLD 4 JLib ^yliiT 


P n = (2p-l)P n - x + (1-p) «>1 

Po=l 


P. = 5 + 2(2p-l) n n^O 


Ju^ y (J JU^ 


i3t^* ^—*■» ^ ■ ^* ****^ b j s ^1 k **+.£ ~~ Y 1 

l*jjl-i? j cJ^Uai* ^! <JjJl? ( <*Jl ) 

*.—.S 4j 4 JUiU ^^ yji 4 JjJl? (^) 

jl t Juib j^Jk ^Lj a } jJl? b J^l ^ j—i jlJli-T jl XiTy j aJLjb 

* (*r^cy* J fHJ^S jlS lj 





n? 


j S .<u <£ U 4-1^1 j-? jll5^ J ij* \SjS . J^t" 1 <J^rf ^ 

• J J-** ^ £_)'j-~« »«kjlji J »JL«i eXlj <—yi> 4j jJ 4^ Jl*j 

c«jU . Jjkj L ^gL<J JljL JUi- ‘<~* £ ji *ij\£ ijij^ 1 j P a b JlsS 

Pa,„ = J 


. x±S k = a + b j, »l jiz~>\ jl : ^Li*1 j 


P(£|F) = P(E|FG)P(G|F) + P(£|FG C )P(G C |F) 


tf JL^cJlU.fc~»-n 


. JUtf c-tf \j (\ Y-6) j ( n - d) CjNjU> rf jjl ^ - Y T 
• Ju fcJ Jl*Lw*j Y j! aj lj — YT 

c F jj ^ ^^^ c JcuiL E 2 j jlj*^ jl Jli* Ij J-J^ ChjIj “ Y T 

. JLll? 

c -CjLj j-J» <Jjl l—^Ij y n j£\ *SJuA$ ot*U (c*> 6 ^)1jj “ Y 0 

. (n + 1) / (n + m + 1)L c—- ^<x*j m *£ JpyS 

«JL5 ^ ia>- n - r j j-jJ- r <j J jl wIj^j n Ju^ c V Jl jJ j _^—j — Y ? 

^ ^ ^ j| L c— \ j»\j» JbLj (n + *£ jjj! JLqj^-1 Juaj oL*~j . JJ’L 

j ^ jiff aj j j j$ I j yjj ^1>bj1 juL 01 oLjI 


JV«- 


y) m dy ■ 


n! m\ 


(n + m + 1)! 
n 


Ij • C(n, m) = 1 y (1 - y) dy S ^jj tVL jL»^I oLj! (jl j> ; 

(*4J^ *yr *i -yr <Sj$ 


C(n, m } - ——■ C(f i + 1, nt — 1) 
n + 1 


«c-j1j m j> IjJiwI L l j ^jI i C(n, 0)= 1/n+l jl Ij 

*5x£ 'J,* UjI t _ r i—li J? ^ ^ Ot—jj jl ^ JjS ^ji -YV 

uf^ -^1 jj u 4 (j<l *-! vi—jjLi JjL (jlljj 

Ij j jjZ-ii ^j 1 jJ* iXiL jJLj ^ * j£l) jlftl <. Jli* (jlj; ■ i j-i 





\ W 


jJL*j *Jbj ^£jo <JL—y <J*j <S ^yl <Jb%i^-l i c—-1 o jS j- JL— \ • j **j ^jI yJ <i 

ji' JL—-' Aib *=--bJL* A* j^j I^r-J Od 1 ^ 1 ‘ 1S>- J* - <=—-' 

«cl— *1 yl IJJ . cl—- 1 -AA. yiy JL-Jb #Jjj Jl— cSCj c^jy jJu 

AY 

.1 ^ ‘ -LiL y j£jj> jJj jl >~j JL> >-Sb (_jj jjjU »Jj j ( j_JLl I *S c—I 

?Jjjb iy- C—jJ c <ljJ 


JSL-b 

■>>- j-*U» JL*- ?L L+T jl ^ J*N ^ oi' JU-^-1 I j (*^14 ji - \ 

• tr* OjUii (jlfJU- L Lf—b jjl j*Jlj ^ tjjy* j* **—■' a- 1 **- 

? C—«l jAi>- iyi jM lb ? Jj' ,_r«^ jJ ^ jjl -l»j Jl—>-1 IJ f !« ■* y\j jJ _^l _ Y 

' Y J Y bfti 1 l5'j< - 1 i ji'ji o-'j J* cjl+JU- (*s J ' a <_*• ** J* 

. JL iS A —*[>*A 

(3j-i AS" y I J»jjJL^* JL*I>-1 t ( \ — Y ) ktal** jl b t gty {$ jb cl—O c£j — Y* 

Jb*- A ^Ijb tAS' c^yj*' —JL*-J* AS" yjj^p JulS* A—lj JuiL i_Sw Jl>- Y* 

. JLLib y> cSj 

aS* yjy** 4 <1 jJU^ JjLj ? ^ Vi’ * b d.J- > - l£j> jl ^yb ^JjlV aS* ^y! <J1».*>-1 — T 

?C—-I (i = 2, 3,...,) 2 t i j\j, l^JU- £y>*+-* pJb 

J a]^ • C« « nl t b «- aJ^!^ ^ J >A. j aJ ji£ ^ ^ ^1 A——jS* 6 

aJ^I? j A** — « J VJji? i <£ yil JU-l^l i 0 Jjz> i£j\ o jJu 

S d—-I jvU>* JLL^b aL-n ^JL*j 

^1 Aijp%j . cl—-I >! «. A«*i L^jI (^lj A *£ LI—-I a] ji? ^ Y aS' <Ajy^| jJi» lj A—_£S* 

^yj J*jj-^* JLc-3-1 * fUj\y jjj-ri OjJj j) (jj!3^iL>- b T ^*JV- Ai 

A_? yJJ-** 9 J* ^C—-I jJLiL>- J—ib J L — A— eJ-^T j Jj-j - j (Jjl aJj-Jl? (dJL>- yk j^) 

« il—-I JLjL«< a] jl? Y* 4jj+j ^«j 1^ y 



<JL^-1 Jr-**! 


\ \ A 

jL*b oil yb*- Xj jj *£ ^1 JL^z>-l . c««l jCJ ji j i b <_$! cil yb>- jl ^y^LS ~V 

¥c— I jJj** 

y>-i J-ij( Xjy *S ^jj*p ji t X-ib j-^o ^ jjjl JL*i>- 1 . Xjb Xj ji j i L ^rjj -A 

?C»«I jJuL^ t J-ib 

aJ jiS A <_$ljb B tyy <1 T j -LJl.* aJ_^ 1^ Y ^1 jb A t -b^X ^lij ji lj <*~~£ - — *\ 
aJ^ jl . Owl j*^ -JL»4—* aJ^I^ ^ ^Ijb C J l j*J* ^ J XA»m« 

j*_Jb a 5" ^yji X-ib Xj 1 »* A Am^.* > jl aJ^I^ l a£ ^jjl JtcO^l 1 3j-i oijjl 

VC*»*l jJL4^> c Ow *1 dwL> Jla»* < 1 >? Y tiLii 

: cSL>^ ciJ ^ * c - - b gr* ^j-* 4 g^jd c5jb j* 5 ~ ^ * 

<^>- l^lLh.^1 jjjil V Owl jJLi>j*; J-ib jT..i..,j b ^T Y ^Ijb (<—j ) <, JwbJ gr* (w-iJO 

. xib I bxj ijljb Li-jj ji* ^\ cJ«b jjj&I jj*- ^jIjJLs 

jl <^SjA ^jb {^jj Cw*^ l_£j jl i l)jX t i > \1 ^ t, ^jb O jl£ Aw — ^ ^ 

l^CmJ Vw*«Xa* OjIS” <S IJ (Jbfcjl^l ^jI . Ow 1 eJL-i cJu-JLS” 0 OjliT £Y 

. JO!> Awl>*> ; Xl«—* l_?Lj p J * jj Ojl5 j^Jb <S^ ji t J-ib 

^jbmlil <]i*Jkj jLj jM . s^.. * I (Imai aJ jtf V J »L4*i* aJ^1? ^ ^^IL h * I^Llrl jJ ^1 A^m.^ ^ Y 
jb Aj j_>- ii_^jj^A AJ^i? b olj^A OT «JLfcLJL-4 jl ^-j j } jp-i 

. oXb 

J tb JLj—A—^* (_£Jl_*_» aJ ^1? ^ cl . ,u L, *.^..T«..4 (Jjl aJ A__S* lj ^]t 4 . Z >-l (walII ) 

. JLiS' a-m<U*i^ 

. J_rLj L JLib aJ^I? Y luLo fc Jjl *f jl aS^ Ij (c-j) 

JlJu-i aJ ji£ \ ^II aX aJ t c—«l yy T j XjL. aJ^1? Y I a...^ 5T — \ Y r 

J ^ jly II ji J “^jjl I A^y jl (_^l aJ. C«*«i j-*y ^^ J 

• jcJJjl ^ Oj^ n aX jl ip_ijL>aj Aj ^1 aJ 

¥c—1 jJui^ xib JL^ II A~S jl ^j^aSjA JUi^I (wiJI) 

^-ob ^y 4_S^ ^yj j3 t jLib cJL«L l>- Aj b>- aJ^JL^ aJ^ ^jI ^ JL * (Jl -t-~ *-l {e-J) 

Vc.***l j-bt>* cC.^*l cJjL cjjjl Ojj^j II a ..,«. j 5 T jl aJ ji£ 



j jj* JL>-1 - f y-* 


m 

*S gj jUj ala jl ji «u .£ ja ja jlyya b i»L— L ^ • j .L... Ij S ' t aJ j\S Y * aj j&f — \ T 
JL*I^1 t ^yX OjjT Ojj-w c-i^U<al# (jT jl aJjI^ kX; j oJL* L~sU«lj| cJjl .^i.T> Jg jjfl 

VjjJ» J-jL-k aJjI? Jg JJjjl Ojj^J 

_^A «L^ J* * c-f* J 0^5* j Ij * lj aJ^Jl^ Y jl g$gj> “ ^ A 

l C-—*1 J&ktmA lAJL^l. t i. j J J yX ^jA «Jk*J fiL-> -L JU>-I Li aJ jif 

j ) ' eJ ^ jjj'iUs *_&j 4^ JlyS* y yip jU»l JlL y ( cJJl) 

*lj\f Jij* *S Ij JffJyiiA JLl>-l yl . (C—.»l 4 J-i k£jJ y^U» l* J jl? jl 4j^i JiW 

4 JL iS 4**rL«^ ,1'..:U aJL* k-^4J yjUtf 

4-£ a jJ«y Oy 0 _>j-J <J (jl jl 4l jl? \ j a J—1 j j?jl j 4 ... JT JL’ O ji?l (<-u) 

jJLt»- -Al-L y^U» cJL»- y I ja 4 Jjl? jay 4_S yl JL*jl>-I . c«L yjU> <£) J 4j 

. (j_»a y) ?c~*1 

j Axb c -. *» . 4-> L j^y-1 ja j 4, -r - J la JL* £ • Jl jiy 4j? (_jalyl alJLu ajjTy j ji>.a *j — \ 9 
p-L» qLI .. ■ *■ ja 4 —S' JL^- ja® . 1 - 1 ..-I a.> ._..! al ^'■ ■*, ; > yj ,yjj ■> *? •- * <j^\— d 1 " " 1 
Ju jla Jl^ 6 * jl L y^> j y L^jl L 4 ^ I j ^al^JI ., 1 * /> ja t_al. — >■ 1 JL^jj y 

j-si ^ • • • * * _>a Ij JL^» ja ,j——• j »ala 4_«lal jjj -Jgaj- Ij jL? yl . Ju jla 4^j 

• •V* jiW b oi' ,Jj J c —' J ^ ±^S 

. J^a y* jLU j^i> yl ja I j JL* A • | ~ i : — 1 P cf j* • l _^'*** , *b 

j yb-^* “JJj ^LL>- ja JL* A • yj i^ay *S XlL y^ia <-i -—< fx ( i j> j» 

ajjTy ^ly Ij j U a a ^IjlS' ,_yjj (JjI ■ J-iL JL* 0 * i_s*VL aljJl iS^jt *—•: — > jLk» (X, 

V<:..J p yly Lj4J OJj 4sj- jlXL* yl ^XS al|. ~-* * y 

Lai .n ij jJL a jj. JL^jj jJL oLj .l.,i»ja * / Y0 j jlaj^* JUa>ja 0 J **L~ y - W 
j ulay alJUu JxS j* Y*_■■*! jJLi>- *LL ay ay yl 4 ^ y 1 JLl>- 1 . ajL* y* 

V c—1 jJ-i>- JLj-I y 1 J- ..L jlij ylyja ub yalJ ju oib^'c-l yly jLj 

a j^*a Y (J j^a j C. ■*! JLL a J^*a \ j aL> a^|*« ^ j 4 S Ju j£j Jlai ji 4yi>- ja — \ A 

Ojj*J LaLay (_jl »y Jl jl j aJL* *_alicjl LaLoIi jl 4 *jl>- . C—<1 *UL * a y*» l j aL 

J jl L>c^ *S yl JL>-I V C—*! JLL aL_* a j 4 -* y I 4? ^1 JLif-l . a yi y aJLJl^ 

Y o wl t c--*l JlL—• a j^a yl p_Jla y* *& yjy*<9 ja i JLlU *?*■>■ 




JL>-1 


.c— I j vr'j 3 ^ rigour jrigor-^ 

aJL* t^Ualjl ,_J_j jl ijiLai *S j>- J ->—jy y Ij <«J5 (jjl (. ijta C~<lil ^j-jjL 

J l/—S^' 1 (J^ J j Ji^jl ^1 >1 'f * ^^1 . c«»jl jb U .srf> L‘» jl 

?C—I j-Li>- -Lib ^...lO a. 1*—j y *S ^jl t Xbb ^yl£jy*l -L^J j3 ? * 

\ Bi~b4b iC—liL-Aljtfl Ai_b-Y* 

. j ^ jl B j «3j jl (Jjj^j A jl iJ^Loif I j ^1 aSj\S . c.-*1 eL- 6 j Jui~- 
b*- Aj l>- idyl? a£ I <Jb*I>-l . C. ^ 1 Jui~- p-b o-LaIJL* j <ojj! 0jjji B jl Ij aJ^ 

Yc—b jji>- Xib Ju4—- aJb 

j C—-1 ibllX.* i jJ» j^a j3 Jj Jj*- iijju ^jl a£ Jx£ ^ ^ Jli* j3 — Y \ 

Ijb Ij a <4>iJL< jl^>ji ^jjl aS' 3jb J-»^jj S * a£ Jjo OLD I^Jj £ilj j- 5 

aS' JLb j) Jj JUib) -Lib jlSUL? £jjl a!> J jb (Jb%I>-l j J-A>- 3 jy» ^jjl . J-ib 

?(j-ib ^jA A-^-l* jjjl t^ljb (5 j 

j£\' nsy l*j|j1 yl‘ \6 be— I y^Xbr* jl^y. JL^I^jj^^-YY 

4 yiJ & aS' C—1 y>x-£jb Y* • jl 4_b jA jjJ ^y*J^ ^yrt>b . .r*4.j«.b y*J 6 J 

Jj^*->- l jlJLC-I ^j! jl (^^*1—jib d)1 y£> Aj) l*b . yC \ & j Jau*yL* yij ^ * 

j * jl c-*^1 A^ ^yjp^JLib jl £\ . C* ^l y ^15 ^1 jS Aj \>yj* JUib 

aS' J-> C^l b-w y^jt J AS' JUjLjJJ j o.)^ jU^JUl 0-^1 e-Li 

■ A .t b y y'^b A 1 y< >bS” Ab jj^l <JbwL>-l iC^il s a ^ m ,,/> B ^j_>wJLIb 

?C—-I j-La>- 

j f * 4 <5 • i_~J y Aj aS^ JuJJL*jb tfi* *>^J y Aj C j B 4 A ^jjljJkLSLij ji — Y^ 

C . ^ ... • . > ■ Aj A>-y 0 J-ij 4 oIXj* jib A-ib y-J jl5 jl (5 jb* • jib . d)j L^jT X-^ji V * 

b ^1 . C-—-1 Oj X*j1b £jjl 4 JLAJ bbtl*>1 .0-^1 yl y tj>ljb 

?C—^1 jbi>- JLib C alSLij ji X*jb 

,c — J i iS^i* J p^* i^i J j' J J' 5 Vt?’ J j (•—«10 

*£-* *S y Jl*i»-1 Jbl i XS u* jJ j «i jS 1_«|U^I ij iU«j Ij L* *SL- jl 

?Cw^l j>Aa>- JLib |t ^'■ 4 

• j-r- f*-*JL» J (_r* 'j ol** (^j <5 ^jj (^) 



JSiS-'l J J» j-i 


m 

J j-LL>- _LiL i i / v|1 jij^l 

0jiS^I . -bl ^ Ja>- *£*> j JiS V** f j—- jL <^ly I j *<£—< 0L> <_£j -L-i5 y («y ) 

Vow-I jJlH>- JuiL ^ jjl 

j >L-jL^ <*JjJL? <m* (_$ljla B ► C—-I oL^ <!jJl^ V j juL* <*JjJU? & jjljta A 4.«*.«5* — Y<S 

jl a}jU) 4 X-JLj JL*Iy i ^cS ^y *—Xy Ij \n *.4 . ll.^ 1 oL—* <1 ji^ ^ Y 

(_gJL jum UjJL? jxS fj/>ji • $yi <y ^liwul B <—•-£ jl J—iL Ja>- X-ly J> \ j A <l^ 

?C_-I j-U>* X*L *jX -la>- yl *£ yl <JUj>“ 1 d—*1 oJLi ^l>wl 

*£ jy& j<> i JuiLi cJ&b JI-* j«> <£ yjl <JL*ij*-I ti!l Y Jli>« jj — Y ? 

V C - \ jJlS>* i. C—*1 cJilJj y^UaJ J jl JL* jj p—jl;> < y 

^1 4.^ L ! Jb j J C—-1 a JLi * J jjl JjjjJ yj Y pJ>x>- ^ 1J l51 ^ j-O — Y V 

Jjj-J *lji£ <_Svj 4i>-y yk y . ^a jl*T C—«\ j-*ji V j -ly.* iJ j\£ 6 ^ 

y l «.£l iJjJ^ cS-j L ol J —%-Jk Ij <J jif j-al —> . ^.JfT ^y Q.—I j 0 T J O jjl 
4 jLjL^ <0jl5* 6 (ii—ill)lij j (J* 4 ^ ^^ Ij lli j? ( y y 4 ^,-JT 1 j£j j*a 

?c—\>4jLilj^^^Y(^)j^^Y( v )j^ \ ( v ) 

fijjjl Oj^ ^3^1 s4-'-j Ufc <JjJ^ jl {t J*i • c—-I yy r j «L-^ b *~~£ — Y A 

j^ Ij jl L C 4 — X <j ^J^i? jXl^jif jb 4j 4 Jy-£ y» 

<JL»-I^-I i .■>J oLtu ^*jjjI ^ j^ 'j* Oy^l • / »y ^ ^y jl^r* 

O—-1 aJ-i ^1 jS%Xm\ 4$ yjJ <dji? ^Jby 4-S^ yjy> jJ 4 JLib ®L—< Jjl ^jjJ^ yl 

. (b / b + r + c)L C— I yIy 4 C— «I jA y 

4^J| . p-^ y p^JSi y Ij Y f ic»J jJ 4 j j-^—' J j y IJ jb (j JJ C—<-5 nj ^ Y ^ 

j* Ij ^ &) trr - * ^ cx - J j j^ j* lt - I ‘ (HjjI J j j* 

<>J ^ Ij • f-L>j\ y i J jri ^ jl J 8 J J j* b Oil • cr* jl j** f j-> 

. JL^£ 4 JL^L yT «jg OjlT 

, J L lS^ J?**’ "I #J-^ ^jl>wl aJL* ^yajyj LI *S y I y * yL»«Jklj 

V* Y 4 4 /*Y ^ L^J I L yJy 4 j 45^ Xy ^y Ij *-£~> Jyi C j B 4 A jX-I <u “ Y • 

B 4 JLv»jJ 4 L>C> A 4 JxS y jLS" Ukj-j-JtT y-il 4_S^ ylJJ.1 ^j jJ . JLi' yj i^jL * / • 6 j 
A I j 1 < : ... o jl L ^_;—: *> . Alj-J Ij l «5L_ S ’ Jjl j—O jj o—c J J_^»jj ^ 



<j“J 3 Os~ 


HT 


i } j+Z J ^L»*lil **J}\ I a£**i jl jI*J . C«ul WJjl t • / VC <1)J>1 j-J* 

» jl iS 4 “ L>«-4 JLjfL <»jj <£L_- /jjl 45 I j JIlls-I . jlI ^4 jmJ« 

^IjlpI <jl ^ 1*1 jl JJ j-y>~ l> OLjlJ^j aj ^ylJbj <*j» —'TY 

Jjjij 45 OLJlJLij jl A ^yl-Lij . Juj-*i iljl C—^1 j\ji jJL ji J oJLt i^L >w l 

L jlC jla!^>- jl jl ^jL-il-Uj oIjl*4j^ jl <*£j ^1x5 <£ b 3b ji 1 lt**-*-*- 

J j ji' j' J*'^ *S iy* bi3 J j'-Aj (jr* £r* ^ 3-L-i^*j; 0>>- 4 

A aS* ^4 j o^ jp 5 " l)1^—»< Aj jl olw^l-^j • -^-4 iljl 

jl U^-4 ^IJUS'l tjl—*I>“I *1^01 O y** jl jl C . ^ 1 jljl ^iJLL p-A jlLL*jJ> jl <S s* ^1*^5 JuIJli 

J* i^'-^j J* 3' ^i, <ji' J j 'Ji3 <-- l -f l i cri'3* 1 ~ *i y 

Vii. <.u>- OLjl JJ j <JVjll.h1 l*-i 

i — 1, ...» 10 t i/10 <Jb«-L>-1 L i syJ* ^1 i A£-dj£ 1 4_Sf *jjb ^ * Jl-* 5 ji “TV 

■ ij* j~* 4 ^ y* \j* J ^J^Ualj Ia jl ^ y+ {j* j~5* 


^LL-^l JLili ^->^«J a£~* aSL^i ^jJ 1 aS J® JU^-1 
Aj J 6*£ Ij ^j»lra* t 4 . <Z~+\ ®Lj-4 \ • j JL^>* C ^1 A - ^ ~TT 

^Ia aJ jJL5* a_4*_a 45 /jjl JL%^-1 . ^jjjI 0 j j£ jl aIjJl? < «JLt j j ^Ij_*j 

i jJLiflj- JbLi T 45 i?j jJL .4 (JL*_ls>'l j-Li>- J*J»L .1,^4^ oJ-Ji 

V^L-*1j J >4 > < ^,.Jw 4 ^1-^ 43^1^ <h»_A ^^1 

jl A <*-*->- j} . i^*-l ^—15 ji ^1 jli JLiL^ iC j jjbU? ^oj jl <S <-**->- j$ jl —TC 
< J* J tjjj a£~* l a^Jl 5 jl ji B ji j Owil c jJl a£+* ^Ijb Ia^«C 5 
joij5 jb I j <j) ^1*^5 jl^ o^i 45— 

^LL- 4 I jJa>-J-Z\j 0 jAj a£~* j£j$ jJlS j} aS <jLfcI>-1 . ^4 oT jJ Ojjb 4X--< 

p-A j jL*>tiw« }jja ji p-A 45. 5 jli $yrj 0U»^ jpaJwJ (S^ji ^yj^jf ^ ^ Jll 5 y -T^ 
jU »^ 4j ^ 1-4 -U4»ji • /T ^1 . Ajb cJi JL^ji ^C ^^4 ^1 <» • ^-i- 

aS ji t*Lj5 4^la*> J—ill Ol^j^ ^-4 oJ_JL 0^4 jl 45 Ij JUj>- 1 Jjjl JLili 



J JL^I _ 


\y r 

^Ijj J ia^iyA i pS «^tUv* AjI?<-* d»U-J» jl J« jJ Ij ^1 <*~1 c*£y* JlJS jk —TV 

j J *+*yZ* «^UL« L j*\ <£ Jl*i ^ jl— l*T JjI. jl*j L _ f _* jl^ 

c * / * 0 jl cl—-l —>jLp —JjJ 4j Jj\ «l—I } dJUo cJjLdJ j} ^^1x4 JL- Uj]p jJ <$* ^Lj 

J * -L_*^L4 ftIj * -Lu»jJ j • Ipjf ft jiff lifc4 Li I C—C*>- J—*jJ Y * j£\ . * /V J * / N & 
JJj*lj_P“ cJbl—J ^jL—C* Jl—I jJ C—»-«■>- jl <>■ Jl—I j fljljj 0Li> JU^J^ V * 

^jjl JLj>-I -Lilj «l—IjJ ^y* \TV Y JL- j} A jlJ? 4 —j I ?d— b 

? cl—1 jJJL»- JL^ll (J— i'yjt ) ^ ft Ij 

(ii») U (*—Jl) jL^ F j E ^ f jV “Y*A 

b ?• ,i:li:.. * IajuLLj *S S ^ ( j^>LI t _bjL_; ^ d— >1 • j-1 «j>Ij 

jl {j - —» 4^ F j Jjli jl»J^>- L ^>j jl?jjL 4_T d -' ^juLUj E (i_i)l) 

. ■> j'o ^yl jL*—X>- 

4»-ji (Jj |»L 4.S' (j-Lolij F j c—.1 (.s'jb d~-l (_jJuLi^ E (i_j) 

• 1 - : — 1 >yry 

t5J Ljj 4 S (JJuULj Fj d—ll— 'AY* j\ j^S d—I ^JuUdj E (>_j) 

• d-i 

tJ*+-iy (_j_) *S F j j zS ^ j ^iy\ j* ty y^ *-» - *' E (dj) 

• y y?- 

jjfclj^- jljLi b^jul »■ n> F j JUjiL J-*lJI jIj 1^j-j *£ d—-I E (^) 

. JjjL 

^ b ? j J jl JLii y->-} Jb 9 l Jjl JL- T ji — T ^ 

c^sj ol?yb i JL— L Ja 7.^4 j di.j ...*i»- JL_J»lj jl j_?I . }jb } j->j Jl— 4 y*«j 

. Jl—Ij jJ>\>- JjL j»j } JL- y*-J i^S >>^jb -U>- 4 jj-i c^*1>CjI cJj>1./?ti ^sj«JSJb 
la j— (Jj j . cl—l a^ ^-S* ^IJLjI dJjj JJL— a-U y ^1 ol^I —} >« .* — T • 

Cl—>1 ibj jLmJ jl ^"jLi* *S C. i - I ^jjl L$J ft J L—A&yA L— aij L— Ji) 

Sjy L—i • cl—»l -J-Lil jl—i j ftL— ftjUJ> cJ^VT ^ ^ JL^>-I ljij 



. lL—<1 6 JLJ* oIj oc i = 1, 2, 3, 4, 5 w p. Vj yj j\jl« y i aJj oJl-^ (JL*j>4 ~T \ 

(JJ^AjIJL* jj i B j A j^>- A^ ^ji (Jl ,» * >4 4 JLU5 ft * . aJj A_*js 

?jJJL>- j3j— jljiy 4 Jij* 


/ 

/ 



1 


/ 


/ 

/ 

5“*"" 

■' 

4 




. { j* *JLp-*\j (k < n) (n — jl — k) el^i —j l a^-Wi n j! y~* J l^a ol — f Y 

jjhj oUiai Ju5 ^y >y . JC5 jlS OOai n jl Jai k JilN a 5" OlS* y j\5 ^3j ^JL~— 

►.i. v . 5 jlS' j£jj£j j! ma 
•ULo J^S'jLi' 4 i = !, 2. 3, 4 4 Pj JLo>4 L ^1 i <oJ*S /l (Jl) 

.Ju5-r 

. JL* jl>J 6- jl -r .lSu-3 tfly lj ( Jl) (w) 

{P f — p, i = l ,2, . . ., n py lytA P, a^oj^ yisj n - jl - k jjly (c-'O 

• Jul5 jlI j 4jL— 

<—j j>- & L lj L^jl *) C . - .4 oj jyJ 6 jl <Jxjjl Oji>- *Jxj (jljlj y-j*» — fT 

*—* Jj->- l«J i J-} yj J* ■ oL-JLr ^L-d J l J j\ 

4j V CL—l Jli. jj •** :>y^y> ^jy J 

jnfcUs £jU- ji p——L^jl yl otf ol c Jl— Vj xX Oj C-oi>- *** f J 4 iA 

yl ok*-iO>- <£jj X J (_£y—*l>- ob-—>" <*&j X J* 1 4 (JUJ* (^l j\ ■ —-ilj Jbkly^- lj X oj 







>ro 


<&J j <( t ^- A ., ■ » —» ! ■ > “ C—*i xX b XX (l)j C-jL->- tjjljb 4—£ ^jj.5eL? jT 4 \j 

. *jj xx jj c-i->- b JL>- t. c. J lb ^ ^ —■■ >- 

jl ^^Sjj i^Sji aS jy0 j* 4 y oXyb jl y J ^Jl5 jl ^^*Lt 4-^>iJLa 

4 cC 4 tvB 4 tlA yjA b Y » O— !+..■«.tl^^l ^,..7 yj 4j 

jL-$j ^l4_wJ ^li Jj OjLai^»^gl ^!jb t c^4 DD 4 CC tBB i A A j ec l dD 

jj iL-dJ * - jl i^j^J b 4 <—ol.^LJ jp* 4 jt Y iS J^IaI y>- 

({y> & j' jl p-r^J 1 ‘-Sj jl |*+— £(><1 . ^S<s£j-i y> j\ ^yiyt- 

<Sj$ -P • -^l; J- 31 —• r p+-* j' jrr^**-* J A'&i j' ^ y j* 

i ee tDd tcC ibB i aa j eE cdD icCi bB * aA yj ^1 jb ^1$*- .11? jl 

4a 4--i J y* Jai jl (T) ,J fcli Joj jl O ) Jjjy 45 yl Jl*l»-I 

Jjl ,»■—,il?jl (i—4JO 

»Ji / 1 —-i l?jl ('—’) 

9c..pl j-ti>- -til; t LgJl (_$ji_y» (i^) 

?c—1 jJtip-JLtU t l^il jl >-& 4j (tjj) 

450* j?I . -till y>t ^jL*ji j j ^5 i jlj $y^-j 6 • — 6 ’ ^«jli 450* ^1 y — f T 
45li-4 J-?l • ^jl^ jl -*—1 ^yl 4j ^Llll ^jjl y & “ — ^ * l ^j-jEi C O^ljJfcLi jjb -till j\_*—I 
jJ-4J— -till ^jl-*.-l 45 ^jjl JUij-l < -till ^jl-*.) ^jj\ jj-tl j—4 Jjj^ljlj 

4t-il^ Ij y jflt ^jl-*-l ^jjl t5j 45 yjl Jl*--^l ^-tLj l-^l^ 4 j i j?I 9 c . . *l 

?-—!■--1 j-ti>- -till 

pL>- Jl. ; . •- _ - ; Jjl j 4^4 l^-_jtli j Sj, J j-L>- l IT?* jjj^-iTI jjjjfcwrfj jj-'ffi 

: *y. jij ^jy^ S 


0=*^ 

L«jj^ 

(_? J I jl 



87 72 

86 73 

86 73 







<_£^ljl b jb j* * c£jb -kb A? *-b l »y b ^£jb ^ <+?* J* iS^ji 

^Lfc-jb 4- j .l iT Ju^T f jJ >jj . C~*l jb ^blJLa jl —m (_£ jb <+m j 

^l$JUd>-l . Kl*~M 's)s. p\Sx£ <L-Sj£t ji (JJjb j* jJi ji <J1»» :>-l J oJbl ^jb 

J>j\ ^Ls_. jSjj-\ jS\ ?c_.l j-Lijf *j-j Ij fL»- 1 jl jA 

. ijb j-JLl ©Jb ji i^\ j>j>\ j> ^j-jb£ J* jl J$ AS* Jbjta yU*l AAjb —9 <*£j ; JL1XS" ji\ji 

Jb«*L>“ d>bl *j * l!■ i-•*t y*A& T b i —« > * £ . ' ■■* A I. «v 5 ^3*b£ *■ V b jfl—- “T^ 

jLi Y" jl jA j Y j-^* 1 t ^jj < j* l jA>u\ 4j j *iy+£ aj LlljI j^ili iS^ji 

C-Jji£l j^tU ^j\ ji a\*-jA Jjjl c J^lS j-^aj I j j^Jbi ^jI <. a ~L .+^ j-*A& 

{ jJ >jj J AXJjjf Ij J^Jb5 JjJu>- jl fr.-t -j e£b J ^£\ . d—*l fj* <i*b T ^1-^) b' 

. Ju*0 jly S—«J j .,«•*>} JSjIj <jl P <JL*-I>-1 b t VuA.’L..-^* C i yj&fr jA <S Jul 5 ~ 

A_^ /^jl 4j ?c ^ l j-La>- J—Jt«b ^bli L^wli A 1 ..4 w!> j Ju- <5* JL*JL>-1 

b Oi 1 uiW'‘ O'- ^-> ir-^S. 

? C—«-l J-bi^ jl jAA J.‘ S 3 & v-^o 

jl Jjjy C~J>- ^ijjJ jl ^lj^ ^ ~^V 

Jb^JL^I d—^1 l Jwtb -b j jj j l fl^l^ib^ j£\ . c “' l yi , vi W 0^1 JJ 

‘ ^j 4^b*-^bi^> ji 

. JJ-ib jl jlJbj<UJk (uflil) 

■ JLl*ib <JL J jy Jjj A** (^) 

. JJ—ib -bjy ILJ^ (y) 

• -^iy j-> 

* JLib Jbjy ^j5lA>* (d>) 

jXS ^ tJj-~‘ b tSj^ A • P ^jl jJ j i o-Lj^j (Jl *> T_>-l — YA 

. °-b* v H ■b^* ( y ^ y*~ * ji-ifij b <j i j ^b <. c^>-b o jj*p y 

j J_J> fl-b^J JbrfdL*-! . M a-bj-J L^jI jl b XlS ^jA v^-jbj^j jJui jl 1 j ^b j-Jli 

- Ju *S j\ j£j l J Ait —*a (. ^j«b C<Jib ^^ijb k. j£ 1 fc-J Lfjl jl uSby Aj 

Li B j P, JUi*-l Li b A ur*J ^ o*j* oi 1 ^ l b -T^ 

. J <^S jl j£j 5 ju-i # “bvH ^ *Jb*Jl>-l 





^ TV 


[Cl (B) A aI-^xj Aj o-L-1 w-^b^j A . JL l lS w-^b^j lj ^jLa a£-»x jl_ ( j_£jjb A*x — j * 

•>jjT ki—o <j jus* j! ojtc* g juT ’jns*j* J\ • JuT ^ [P, ] (P 2 ) P } JLi*j b 

A—w-^b^j Aj jll£jjb ^ j-JLi £jL>- <_£jb jl j—?1 ■ i ^ £jb->- |_£jb j^ 

£jl>- <_£jb jl A a 5 ^1 £jl>- <_£ jb jl j-aj k5b aS ^1 b jjjo ^4 

*5 c~x 1 jj-i>- juib o-Li 

^L^ i jLajl j£\ .a jLi-> . Jul Aj j>*j jl^jLxb ^Iajl^LI-j F j E jlj5 i jJ>^ ~ j \ 
. u*^ jy F jl JJ P(E) / [PCK) + PfF)l JUi^l bEolf jU Jjp j>Ubl a^ ^1 jl 

4 JL*ib ^Aj^jJ j -*•* Ja>- Aj ^il AiC~w a 5 ^—5 ^ JLLl5 ^4 w-^bjj 1 j ^Ia A^C^x B j A “~ jT 

iJjj a£ JL«jl>-1 4 xJib <o ^5 <Jbj V b B j V LA ^l . ^4 jl Jbj ^ 

j^jjL A j-St ?kl—-l jJ>—A>- -Lib jl -..Sb ^A O jL^-.4 a 5 j j *r> j> 4 t plL A 

?ki..xl jJLi^ JL^-I j^jl 4 ^y^ i^j* “-Jb y $J\y* -Lo 9 * *S -Lib ^ 

^-Lp 9 j\ V ^jlp \ j^jj^ ll->0 4 j <JL$jl>-I 4<J^Ia 14 j^b i^jl^- J'_p 'r'kj', 

9 c—1 jji>- gjj 

jj j~j <—A>j$ j! ^1 JLw-1 1^\ aajL-wa ji j jJ j\s ^yb—5b ojL^-* jb5bjb — 

2*' 1 . JLjjmx ^ jbb^>- Aj cj^U<aIj ( j^jjb 2 ejt5b . C.—xl — ^jl 

& ^‘-^y. <-* Oi 1 ^ : >’ 1 J' tw-b ^j Aj j I; jb 

I b 1 j\ 5 n 4 A| j o lj B j A^^^JLa ^-oj j>~j$ ■ 

# X 

i JL* ^ ^ jlj <il —a i liij ji A : Aj 
. c-—' — u* <~ajjxS . jl ^S ^j*j 1—®^ j?B j A : E 

. i = 1, ..., n * P (Aj) (^iil) 

. P(E)( V ) 
DID . P n = P (E) .l^ jJ> ji (w^) 


P„ = 


2 " - 2 


2" - 1 2” 


Hi) 


Pn-l 


. X^S ojLil-.l (>_>} ji — >\y? ji ilrl^ j' 

jT ^m-t jjl *~S c—.1 ^jy >Sj ji ^\jb ^Jji jl jlj j\xS <i\-t J —- J>i -0i2 
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t ( Y t. P ) (_jl>-C»Tjj <1 J—il) 4-»-jj Jjj- 4 ^ J'j-*-* 4 - 4 C . .ul ^jXfc* • IJ L-f*l jl '^ij* 
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(^'■ 5 tAj 14 £-P <u L jl ^ ^ 
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_ J_ 

“ 12 


Ajk.iT jJiUi gUbjJi* -T 

4 XS j LJ L > -1 jIjl J L» Ij ^I J uwJ jl LSljj*- JUljit 4-S* ,fl) j . < * * i*£j 
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i_~J j jjl i , A ~i jlj jaj Ojji ^ Aj Ij ^j>~ gLl C—<1 eJujt 1C-1 
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jlsi -1 


(T-T) 


i ^J^Ll n Jl aJL-p (JLq-2*>-1 aS" ^.lU< ^jjl aj a_>-^j L jl^J^^4!j (T-T) Atal*-> 

C^jII 4 <1 —>1 p ( 1 - p) ^jI^j 4 U Ajj_>mJ (J^LaL-*jI ji Aj *->-y Lj O-T1 - i j \^*y j y 

dl^ jl i = 2 j n = 4 jS\ ^JL* . -1 ^^ ^jI^j <jO j Lat., < ^La aJL-jj jIj—*J IjjJ . 


4-bl ^^4 C—Aj i, 


-iYjc-ii^Y Ji>r 


( s . 5,/,/), (j,/, 5,/), (5,/,/, 5), (/, J, 5,/), (/, 5,/, 5), or (/,/, S, 5) 

• L - - -^ 1 0 S - ■ - ^ M yA ^Ujl j C-iiy Jjl jl jJ (s, S, f, f) jl J* A^ 

Y ^l jj v_pjJlisL* jL«JL>-l Jlaj^ 4 p (1 - p) (JL ^> -1 L IaJl-*1^j Jl 4^5sjj^ 0 

• j' 'Z’jk* cr^*^ ->* 

^ ^ y** 4JF* £y+J*%A (^1 aJUj*- A ^ .s Al Aj Lj Ju5 A >-y 

i p(>) ~ s ("V(i-pr -i = [p + (i-p)]" = i 

/=n . =ii \ i / 

^ S f 4 p-~5^ ji L p4- ~— «1 j UjuT^j ji'l . ^ jl Jjl ^ 1 j jJL-* ^ 

. Jui S ljuj 1 j La j~* JUi^I 

L (_jl <L»j»- ji j^“* 4-So X ol? C)1 4 JLiU (L^:,,,ii j*) L»j-;j*i jl-bu X j£\ : ^ 





m 


(Y-T) jl ■ c—il (n = 5, p 




P{X = 0} = 



J_ 

32 


P{X= 1} = 

/>{X = 2} = 
P{X = 3} = 
P{X = 4} = 



5_ 

32 

10 

32 

10 

32 

_5_ 

32 


P{X = 5} 



J_ 

32 


Lj5sj jl * / * ^ \j C—^Jb « y IT JtU 

cri b j'**ivT*" J LX 4 L^-^y ^ ' * cS^ 4:1 —i J* b £j1 . 

Ij o JL-i J* (_£^ 4JL—J jl . JL-iL ^ * jl ^J?1 4 O-k^ 

?-CS" Jul_l AjIp^jlS* 

* *^5sj X oof j-5 4 JLiU <£j j^ ^I-LaJ X ^*1 : Jp 




Oi 


JUi>-l o**olj jj . i 


( ^ * J * / * ^ ) <^l®^1 jlj L (j\ 4_L^j^ ^Uoj 

jl C- «*1 \^J j\*S> ^ J~* 


1 -P{X -0 }-P{X = 1} — 1 


( 1 °)(.01) <, (.99)" , -( 1 l 0 )(.01) l (.99) 9 


= .004 


. Xiytt ( j^lJJuL 1* Al*-j X+0 jl V* ‘0^ 

jl LJ^i c5JJ ^ jL-—i j-f U jL . ty t JUa 

fi 0-j< ^$Xj j£\ j (. i ^ A <X>*jj Ij . X5 ^y J ?jjj f Ij \ ajU^i 



'ji'uc J-ai 


J\ l ^ j $ c-ijl t j j-i ^4 eJtJ^j *!>■(j i ( /jSCjL elf jl 4 i = 1, 2, 3 cjIj i 

j^jJL (jjl^-# (j;jL ^1 LI . Jl*I j—>~ ®*Lj L JL->-lj \ ^^jJLj jjkU? qJl-,^1 ]pj^t 

f* \j \ jl ejL*-i 4—« Jj JjIjJ 4^ *jj3 ^ ^5sj JJbbL t_£jL ^Ij jJ>) V C—J Aj' s i^\S' 

■ Cr^ J' Jj 4 V* <S ^ 

a$ ^^1 J*-*j ot jl j 1 j Lf^-L^l: J? 

. C—*1 ^3, -i-J Ia^i^IjL L (jjl<JLo->-ji oj-i (jjJiij J®j-i ojL^i 

^jjb t JLiL j^jjL jIjUL* X j^i ^il^jlij 


W=£ 

:)a)'(!) 5 =^ 


(r-T) 


-) Y 5 )"=- 

6/ V6/ 1 21 


flA' = -l} = 


/>{* = 1} 


P{X = 2} 


PfX = 3} 


(V —Y) jl . ^jjS Jeu jj Ojlj3 j3 Ij jT ^jL tS^ji 

j! oJ-^jl j* o 01 j* t *-*bl jL c-jlf> I j (jj jL ^5LjL jS I ^ j-i ^ A - = r x r^ 

^JJ Ja\ J>- _^jj jl^jL ji j\ .XL* (jj jL Y ^ ^ 

c.....*l (^ c-^L jj^j) “) _jjt_jj jl ^jj jl jUL* jL ^ Y 6 
O—.*1 + ^ ^jI^j jl jUL> jL V& 

C■■■■**I Y ^jI^j jl *j> jI-JLa^ jL \ ^ 

Cw AT y\y 9 j\ *J> jljLi-jir 

jl c^l $jj j I ..i. a. 4 ^ jL Y \ ^ jA jl Jl^ jIj^ ji 

— 1(125) + 1(75) + 2(15) + 3(1) - —17 

» o^>-L -LaI^>- ^jL Y \ 9" jA j$ JL>-lj \ V jjh* 

iJj ^J 1 ' 3 t3j-» — ' *-^j-£} ■ c—_3 <Pii\-e (jjL jJa) j>\ jl 

x-i jl*I _j_>• CiLjj A ( J^»_ i ji <S <S jjj jlj_tl (^j-* Ojjl—J l*L -“j<> j c <1 ji ... *_« .j ^ *LS" 





A^ C—Mil ^jjl (^£ jL Y \?' j$ JL>*ly \ V ^Ju. d CU>-l-J £fcg>*-»^ j-~-AJ . ^y 0 J^-*jtj 

lyX^A - ^ <» n —> oo y t ^ Jl * " > -l Ij i n jj —■— ~6 Jjl iS j^ n J* 

-*ji 

CU—*1 aJLl o.ib la... i (JjJ-fl JbuMjj aS cJlyy Ajyiaa ^yy-M* oij -L*J <JllU 

. OATY-lATT)^^ 


^yJ sJ>o jl u_-^>- L p-JL*- *-^jy JJJL_j) O.A-^y J L- g ^ L y^»yJ . A f JLjU 

c- j yl*c* jj t r y oJIp jj t d . . lx^ { jJ>j^ j A i-Jg jj c-jo>- eSj yj I y 

j y^U- <^y-L*^ rr Ij ePy» J ^d ^ <j->y» ^yy** jril j* ■ 

jl JLLUl . jl$jLL_* yblt jj a^ j ji y ( j&}\^- cJIp . ^ a?j rd j Ij l5^^* 

A_?y ^jdly c L ytfl>- o.iL^ L J»LJji y5*l . c^Ly^ j j *Jkj ^jdly jl <j£»yA 

^o...*l jJuj>- jjwiL Axib jp-^Ui a>»j T y I a>«j T aS" I JLx?j t jll^L a>«j T ^Ijb 

^ Ally jl ly jj y^ jl ^yL—• JIo. t . -> ~^ L Ia a>*j jl t5o j-a AfT ^.J iT { jJ>j i y5*l : Jr 

JuImA rd L it y dd (_£l^jy ^lyb a!T a^ y y^ j^jAlly jLiUI aj ^ ^L^Jl»x>-l i JJyj ^y* i^jl aj 

' ' ' .. , . i 

. — i — t — jl C— <1 CJ JUP I^*giy A> 

rd L dd jl Oj >- y-S*^ Aa! y^- t^JL-P 1 j-aU» ^Ijb a-^>o <Jsj Ojp^ 

u~i • 0—1 f4, — j (jU^ljL .xiL. 

L q...«I ji\jj cj jJlla> ijl^x^i 

aw-u 

jjb A t Jblj J* A^ ^yo ^iflj y^ !j <jlj^b jl . kl> r JUg 

j\ ^4 j A ^JjIJL^ JbL ^y—Ji AI>-LlL*i a 5 jl <_$lyJ JL-jIj Ij ^ Y jl 

J J—ilj j&jj£-> jl Jix:—w» jljyb (^fy ^y >yi j£\ . X-aJj yl jiyj py^“ ^ ^ly jlyyb 

olgjb aS^ ^1 JLqX^I iJl^S yL_I>-l 0 <JL**_I>-I Ij ly CU^jyJ ^ ^ si’ *-5sj^A 

?yAi>- JLXAJb 

L$ly^ oLp^A_1s»I \jj j 4 C—^y^iyy ^yla^ A-S" yy—^ 4 j AiL*—< : Jr 

^■ : O ^ jl yyb oLft aS" ^1 JL^Lt-I c JuiL six? ^ ^i1JL> y?1 tjLX« . w~J C—y^ aJLwi 



^aL*; jJca _ [ J-ai 


\YV 


u l^i ji*j* 


\ ui U Jj 




'W)°'"-»"~ 


L c.i.^1 ji\\ji Cw«jJ c J-iL j+ajla /I a 5^ <ji Jl^ 

r(' ( J ). 1 (i-«“-' 

ij-i ^ j* j jlw.4 L J «M* <j}* J~* ^ 1 -i-ilj <Jl*l>-l 01 

C —**\ jjj *£ 


“ .Z (^) *'(i - 0) ,: ~' + (1 - a) £ (^ e'd- 0 )' 2 - 1 

jj i . » ~« Lfil jl ■* y~* y* *j>- n jl y lyU«i : ,. m .< i_£j . g f Jli» 

l- i >* A> *S iy «Lfcl jji- jL«i y jj jjJa* |»* -. —' y* P !■* J 

. O—J jJ l Li *jJ j^ 

<U_J j> V L p.T i_S\j jl j'(; d_i) j_« 6 lj — W.—* p yil_a_* d>- (_$ljl dj (i_i!l) 

2 k - 1 (_jljb j! diJ2 k + 1 L ^— ... ^Jj_4 d^- t jjLd (i_j) 

• ^ J** 

L> <_$)i-JL-- JL*_i <_$U 4^-iJ0j>- (oiJl) : J* 

j*}j* JuiU jL*_f <aiy* 6 lj *S ^jl JLo-I ij-J# ^ * * > *? * c c ^l (n , p)(_$L* 

L C-^I 

^ /> 3 (1 - P? + ^ P 4 (!“/»)+ P 5 

\j C~*\ j*}j* Ij ^jj (3^ )Jl^I>-l *S fjijj** ji 

( 2 ) p2{] ’ p) + p '- 

jS\ C. w 1 \ <k\y* & i^,T ■ ■ ,ij. m 1 



[Op 3 (1 - pf + 5p A (1 - p) + p 5 2 3 p 1 (1 - p) + p 3 


3(p - l) 2 (2p -1)20 




pa 1/2, 


^ 2k - 1 jl jS-i j 2k + 1 U —„„ . ^jiS' (^) 

_j u* jlaj jJ 2k + 1 l IJ L J ^>~ — V-.1 1 « J ^>1 CjLjI (jl_^ . p > -i- (j?l kit j) 

l , • [■■■—^ J i. ■ l_> j I J j I 2k ~ 1 ^ 

P;* +l (Jl-^J) = P{X 2 k + 1} + P{X = k} (1 - (1 - p) 2 ) 

+ P{X = k - l)p 2 

J\ JL^»* JUi -uJj^ 2k + 1 \jtj 
X > k + 1 G-iJl) 

. xS o-JIa-jL <xy* pi j X = k (*—•*) 

L 

x^S iS'^i p X = k-1 (>—') 

<j>r 

p 2t _, (Jl-^J) = P{X 2 k} 

= P{X = k) + P{X 2 k + I) 




2*+ i 


(JL 


-») - Pz 


(JL 


_i) 


= P{X = k - l}p 2 - (1 - P ) 2 P{X = k} 


2k - I 
k - 1 

2k - 1 
k 


'(1 - P)V - (1 - pY 


Jl k- 1 


p*(i - pi 1 


p*d - piip - (i - p)]. j 
> OOP 2 i. 


2k - 1 
k - 1 


2k - 
k 



J-di 


i • b c£^ J* J-***-* '^i d^*-^ ^j>- g}y o^J^" d^“ 

f-r* ^ ^-i 11 'j jij (*■£»“ 


l-f^ 

ol? jl t JLili 0 < p < 1 4 (n,p) jZj -\jO L ji ^ :Ul <SjX J\ 

^ jiSit j jiai ** j ^j w j ? jjhi IJil P {X = k} 4 JcS j“z f K J n lj 0 X j 

L £r J '~ i > - 5 - 1 -* ^ t_r* p-*'dj s ’d> «i J i J' •^J- 9 ' djjj 

.Juili (n +l)P(_jji_. 

j fr"^ i_r* k -~i^ P {X = k ] / P {X = k- L} j'.l 2 < *j 1j I j (»^ > " : ci^Jj 

■ *Ji ' j' '■i ^ ji ^ cS 1 j' *; *Z (*r^ <_r* 


P[ -V- M 
P{X = k - 


(/! - ic)!fc! 


P*(l -P)“ 1 


(ii - k + l)! (k - I)! 
l/i - k + Dp 
k(l-p) 


P k ’(l -p)’" k " 


J\!*iij J\p{X= k} >P{X = k - l}^l J* 


(n - k + \ )p k{ \ - p) 


k (>i + Dp 


J* I iUi j J* I JiU^ OjLe 4j 


■ (*•£»- S-^V dpJ *? 


1 ^ 10 , — jU L j Jclj ^ 



io :4 x ink) 



0 \ 2 4 5 6 7 8 9 10 


p(fc) = (** )(l)° 


ijf&W $3 ^yjy gli 1 -f 

^lj a _. '^»_a . a . i. 1. 5 , julU (n , p) ^1 jl> ^ X '-*■ ? ■- ' y 


tpy 

= iM/rtl - 1>Y~\ i = 0, 1.n 

4j \—T oLJl 4^ t c . — *l P(X = k) j P (X = k + 1} ^iulj jl oLk^l 


, . , p n — k , 

P{X = t + 1} = -<— —— PX = i 

1 - p fr + 1 


: AjT 
(T-T) 


. juiL p = 0.4 j n = 6 (_sUj-Lal jL U Jla_* cSC X -La5 ^jj. gf Jlii 

T ~T kjjLn-xi jl J J>u> o l .a. U .J J P{X = 0} “ (0.6) 4 


P{X = 0} = (,6) 6 = .0467 
P{X = 1} = ?JP{X = 0} = .1866 

P{X = 2} = ilf/ 3 }* = 1} = .3110 

P{X = 3} = UP{X = 2} = .2765 

P{X = 4} = UP{X = 3} = .1382 

P{X = 5} = UP{X = 4} = .0369 

P{X = 6} = UP{X = 5} = .0041. 





\ 6 \ 


(T — T ) <JjL « —■» jl ... ji uUj j aj i_5 y y -; ■ —«l—S <Lj 

|JU>I AaUjJ ^jjl . tU— a1 6 -Ui Dili ^jjl ^>-1 JUS ^A oIa_I*aI aLoJA-J^ ££ j^J A—aI>»^ 

* T -L^-.iilj i lJljJL.Ijf-t P(X = 0} = (1 -p)" 

“U—l aIu* n Ja~> jjjLaa (jljj ia_ii ^ijj ^1 Jj . ^ _jlS aa P{X = 0}=(1 - p) n 

P {X = 0) =( I -p) 4 aL^j 4j jljuj jjLijj? jJab- ^ C—a I jy n aS I ^jj 

y*> k = 1,... i i P{X = k} ^-Uaj j»UJ o_>j—a ^1 y . Jol ^a c «.<j aj jjI^j 

. JLi -Lfcl jJ-as 

P{X — 0) Aj aS }yZ ilAy Ji y—y^S A^UjJ jrf) j' l£ jS<S^J>. 

<jT jJ AS -US A-_aUcA ljP{X=j) jl Juu> 


J = 


i ii(n + \)p 

[(n + l)p] i > (n + 1 )p 


X *j>- Jji 4UAjL-P 1 (_jA aJL-aU Int (x) AaLj^ jJ aS [x] (jl jJ aS 

P{X=j] 4 JUj-i a_^L»»_* UiL AJ’k = 0,1,. ..i 4 P{X = k) ^LjJL^I fLj jl) .c~J 
4. . . 4P{X=j-2) i P[X=i-\) 

jJ P[X = i} 4 ... 4 P{X=j+ 1} y.jliAj < i . JuS ^ Awk< l_>P{X = 0} 

. A—aL^a 

A-—.L>«ai t^\y 


P J (\ - />)" 


P{X = 7} = |^J p J (I - pf- J 

n(n - I) • ■ ■ (n - J + 1) 
7(7 - I) • • • 1 


<yd^ oj J” j' 


log P{X = J) = 2 log (/i + I - i) 

X - I 

J 

- v log (k) + J log p + (n - J) log (I - p) 

4-1 


f-r-iy ^ u~r* J 


P{X = j} = exp {log P{X = 7}} 





'iiY 


J-ll (Y6 • ^ j> gjy tS'jb X j£\ (will). C f JU» 

P{X < 145} jlJA. 

J—IO (^ • • * jv ' > j*£l jy x j- 5 1 * ( i r’^ 

. 4_wL>^ lj P {x < 90} 


: oUi—I (_jl 4Lk>- jj gjjj tj\ji jjj oli^i jl : J» 


RUN 

THE DISTRIBUTION FUNCTION OF A BINOMIAL(ti , p) RANDOM VARIABLE 

ENTER n 

? 250 

ENTER p 

? .5 

ENTER i 

? 145 

THE PROBABILITY IS .995255 
Ok 


RUN 

THE DISTRIBUTION FUNCTION OF A BIN0MIAL(n,p) RANDOM VARIABLE 
ENTER n 
? 1000 
ENTER p 
? .1 
ENTER i 
? 90 

THE PROBABILITY IS .1582189 
Ok 


X jjuljL Li Ij . . . 4 2 4 1 4 0 ^ X 

4iib X, > 0 ^ 


_ A A 


p(i) = P{X = i) = e“ A ^ / = 0 , 1 , 2 , ... O- 6 ) 

4 dwil (\ — O 


I PU) = e-> i i'^-v-1 

'-■> Hll! 


^^ (Y ATV ) JLx»0 jj a Xj4 i bS'-jl (jSL jj ia-_p JL*ij-I gjy 

*1 dJLi 


^ 1 j 01 lyj Jjb jjLj j^jLS" j- 5 O-'V, 

<-..»! w5s>-_yS p j jj t n j(n,p) (_jl» jL 0 |_$l jj 01jit4j 





\or 

i t _.Ua4 ^ (_$!jj . O *jS Jtij j» JlS j\ . T*-l !j jlJuL* np *S ^ —* <j 

. X = np j J—JL (n , p) ^L* jS-a IjL l ^14JU_>- j» j ,., ■-,:.» ijSL X JL^ ^ _> 

i>^j j 

P{X = i} = "'■u; P i ( l -P ) "~‘ 

(n —/)!;! 



n(n — 1) • • ■ (n - i + 1) A‘ (1 — A/n)" 
7l (1 ~K/n)‘ 


C~A. jljJL* j kSjJj n Jl>- 



Oj yj> Jjl ji 

P{X = /} = e - A y 7 


PJ^J. n t * j-*i P o-ySjj-* \j ^3* ^^IjLdjT n jS I <. OjLp aj 

^gl ^,Z.j d>j_* i dl^ <j1 JuS jL-I>- 1 lj ^jJxn^ jZa jIjlJL* np aS Jl^L {£j Ai dj 

jj\jj j ^ ^Lm aS') jIjljL# , CwI X = np jL L jj 1 ^Lj^JL 

• ^ij 4 d—i <j j jLj j* ilJOu 

[( \ “A) jl ^j-^ljJ JLw>-l Ojjl* j\ S J -**—* ^\j^j. y . n Z a j\ Jt-« jj^ 

* jiJ J^j* Ai -LS" ^ il^xJ 

. iwibS* (oLxi^ jl ^^lJUu jJ> U) A^Jua lSj jJ ,jjl>- ^IJbo — \ 

. JJJS ^ jap JL- y ' • *S a Sy jly 1 - Y 

. J jJ t ^a Jjj jJ *S dLlil l^JJaJj j\ Jju — T 
. J ^jA AI>-J y Jjj jJ «l^-ijji u^j jJ aS 41wJ JLuJ — T 

. < J-a> Jjj j^ ® jW jL^lJLo jlJbo — 0 

. JLX, Jjk jj> JU ©ifj>b cSL JW- cs4i^ ^iJuu - ? 
. ij^ji j.llU jj^Sl jjilj jl aS C*uIj a jj^ cx olji jlJbu ™ V 







y ls'j'' 5 or*^ *i ‘j&y ly*^ j i i3y jl ^-_y 

j\ cj j>- jj* aS 5j$ ^y> ji jl^j t Juj*- jl 1 j (wUjJij cJlp Aj t 

Lo jJu A>^JLJ> ji JjI JLaj -* iwulj oLjlJmI p (JL&^L>4 L 4 ^-^jLwO <_5nj 

. c~~-l 4 +% ^5>o c_ijj>l-i — «J n jl ji -l* o-w-I X — np j— L \^m\^ 

^iL- \ • ■ ^ <1 trr" doj-i'-Sd ji *j* jA <S 

JUi»-l L <S }<, jlijlj lijlW Sj <j *S (jAiwi jA l . o—j^ 

• yJjl 0 ^ cT* *"~! ^rr^* 

^3^7 jjpjl Ap^jl^p c5sj jl -XJS yUl A JU* 

^O-^i J-iJL>- 4„jll5" 4j*loL*P /jjl j} . iJl —*\ \ 

c J—iL 4 >ijL^ jj> oULutl iljjO X - U ^ ~ ji i 

P[X > 1} = 1 - P[X = 0} = 1 - e~' r - - .395 

* / \ L <£j aJL— rfj 4j flJ—i -L-J^jJ *hL*1£ ^jji >. W A jUwO 

1 5 J* 51 1 ">• ^ ) 1 <J yu jdJ 4—^ jl 1 '— > . w-»^t • J J ^ ^ 

. J-iL 

1j C—>1 jt 4— > jliu JU>-1 : J* 

( , 0 °)(.1)"(.9) , "+( 1 I °)(.1)'(.9)' , = 7361 

• e^ 1 + e' ] = . 7358 Cr*^, '^rij* ^ ->* 

p <£j j\ <-jLj <£j OJLfl 1 j Ot ol j} i 4j \pjjjA ■ W A ^JtuO 

{j* j^L*^ T/Y Ja jZ-a <£ p--iljj jl • J-j _)2 j 

. J ~ sS 1 JLo OC Oj^ ^jjl <JL*I>-I ^1 jj 4 —^ 

L* <£> jJa <S pj ji p-J^ n 5 ^ 1 j j : : ^\ j p ^ 

L oL? oT jl iS ^ ^ jy» <Jli J ji? j} ot olj^ j o-lJ. aj y>%j X — —— JUi^l 

X — 3.2 t 4^0 oj_»i ct ^IJlju 4^j k _ ^<£j 

jl OjLp 4^j.l ix fl 



j iL -^ 1*1* - f J J-A* 


\66 

P{X< 2} = <T 3 2 + 3.2<r 3 2 + e~ 3 ' 2 

= .382 

t -Lib p J <£ jy T1 aS (jl ]e> jit Aj np y-*ljb b y.jly £^J jj A_£ ajsb jliJ 

aS Aj C —**\ L*Jl n Im^t-%4 tj-* J-*j ^JjJ <-" i _j->- jL-^j jJC (-£j 

L^-ljL«jT j£\ i _^>- c — -I *—jJJ*- ,y l t £>lj i -Lib p L^JLjL*jI Jl <SijjA <JL**.4.iyA jLkJ^I 

jj_> Ajt ... * c ^Ai—« . il «*b ^c.fl.—* -j^^ Ij J^jI A_£ (Jl Aj t JLL*Lj J ^ 

<_£l$jb^L£ apJ l n uI y aS JjjjLj ^ Ij (^ J-^j y JL*) 

^oj y ^JbUjl n jl -L>1* Oly ^y \j a^L£ y <—jI>»ij1 . j \xS ^y *—>1 >»IjI ^jy 

. i = I, . . . n <. xS tyUmiil lj *j>- 6^6 y ^?l c~-l c--Jiiy cSb i ybUjl jly A^c-i 

| ^ r l5' y iwJbyj jjJ Ojy Aj lj t i = 1,..., n C E ( JULLj 

E = {c—l LLyiy ft i ^UjT } 

a£ J yh ^y aJLo yL*b Oj y~£> yl jJS 

/’{£,}■= l/« j />{£, | £,} = l/(« - \)J * i 

>». a * w vi> j L —j n jj{ W J ^ ^j ^Ln ilj w L^*bj ^ J at < - 4 t i — 1,..., n i La Ej /> o-i 

Lj jJCi L^lJa jy ^1 Jjo A$ b ALib jllalil A^ -L^Jaj Aj J yJU*-A Aj . ^jj -Lfc\ yp- 

Y J-*-* JL^.jj.-.l \>A Jj| n ( i / n) = \ j^-*L>^ W ir^Ji, 

. -Li LLjb 

^—.L. o—l <su*—Z> ^z.—,\j jjj 1 Cj“- ■) iS^j. 

U* j ui' Lf* j*" ->* ^ J'*** ->* 2.^ -^y j-fj J-iij ^ 

jLib o-Li jJ yjA JL* J jj Jl \JsjjA y JJly t jA ^jL-»* JI*j>-I b ^y n Jl yb 
jJy ^Uj jj ^\jb Ji—* ^y n Jl ^1 ap y^M aS' ^l JUi^l Jl c—.1 lJjLp a]L^ j 
. C~*l -^- jl JU^-l yjl tl = 23 <_£ljl Aj J yJbl Jl 0^LftL*l b . -LLib c_aJjL->»>> 

JlLS' ^ J$ Jj*- jjj Oj y+0 Aj y^ly Jl a^La L ^I b jly ^ llj (3y aJL«-# 

b 1 * j a-i^’3^ J ^ j ‘ j J * <i ^y.j* jtjj f j' '■^o* lS'^ 



JU>-' yj* 




1 xS' JL.L-J ^jj\ E-- ^1 . > - )'•• •«lj AkLb» jj '—Slj jJ J j I 3jj *- 

■ i~~—j ^1*—«l<i<j<nt Ej ~L»l..i..j aS” ^ ^ j"f'- ■ >«1 O-Ju y> l£j - j 

(J-*-—* Ji *J Jit IaX*L~j jjl £jlj Ji) . <; ^ ■■ »■« » Jjjl ( 3 T 

j^>- . (jLi5 lj 3T yij+j ^- -iiJ—» jji—• E k | j E i( XiLi-j jj —* 

\j ^jy C. -ji ^ P(E = jgj- 


' jij 


"j/365 = «(«- D/730. 




P(xJL eXii jJ_jl» jjj l£j Jj jij Jj £j*} - P { jA+0 } 

= exp {- n( n - 1) / 730} 


*£ Jl '£ <p- y JiiL X jl j*& JUi-l ^1 1)1 ^Ijl <i n 

'2 

exp{ — n(n - D/730) £ i 

CjjUp Xj 

exp{n(n - ])/730} > 2 

p-d-X pdj=^d p“dJ^ j' 

n(n - I) > 730 !og2 
® 305.997 

. ^ 6 <L>yZj Ij *S i c—il n = 23 ^Ij! i *£ 

j1 . S C ^y ^jjU ^!jta ^j-i>4—^ n ^— 4 J -~S | ^sj-i JE>- 

d)l y L _ f * (1)} jl (—J 1 j—>■ (_j^_aJ ^5 Lj l C_J i. y i J^„,.l.j aJI ... ■» (_& ^jl JLjj-^J> . JiliL_j 

ol Jj 4 —s' kc jii^.u 4 -- ^ jl ^ij* <i'j-> *—* -A —^ J>j —» ■ C—Jb-; 

il j\ j£\ 1 j i ■ j - k j i-Lib iy>-j J < i < j < k < n 

Lj jJjj y* ^IJLmj *S ^ j—' L _J^ 1 (_Jji Jlil» . JlL>1j OL —<+Jb k J j J i 

^LaljL L 1^1—^ l j jC-A 



,yiUflj ,jU jJ& _ f jiff J-*i 


3) P{, '’ y ‘’ * = (3) (3*5 


n(n - \)(n - 2) 
6 x (365) 2 


jrf' 


P(xilJ jl —£j c* £-* jJy = exp { -n(n - l)(n - 2) / 799350 )} 

yy 4*l^>- — jl jifcS" Ji? (3>iod jij 4 0 jj n .JLcs-I ^1 
n(n - ])(n - 2) £ 7993501og2 - 554067. L 

(^Ijb j£jy Ij jUi At «j^ i^j ji yji t ( Jil4»- aS Jlo-1 . n S 84 ^ JjLm aS 

. c—.«l — jl 4 —Ij jLwSj 4 ]y gul: 

t)C*j jl 1 fi~>» 1 *l*4>\. ..tw * A$ C . — 1 ^Jj (JL-*4^-l ^jjj ^^jLS" ‘-^d 

j L< jl_- i_So 4j Jjjj 1 -ULJLo (j t 4—li fi j jJ ( "^*j tSj y^t-j j 1 JuLlLuj jlJ j 1>Ll* . 4C_»I jlijl 

l_5c»- l_£j J JULiLjJ jl^*l k-£j - Juilj ( . . . J ^jiy .I <—*J l C—J «jlsl ‘ C^jL) 

C-jIj jl4i* _j a 4i*i j <jL* j jl ^.w* (^*^1 nfli) oUa»J jj l»JULt-j 445 . c.... ^^ 

: 44iL jly y jij tj Lj~»^ X, 

X h + o (h)4*4 {-j h j Aiut>\i jy C—- p aS ^1 .JLo-I — \ 

f( h) * h 2 5tu] ■ lim — -» 0 ^ Lj ^-J aj f(h) XJl. c—I ^ o (h) jl P *S JLili 

[ . C—4 f (h) = b A$ Jjy* jy C—I O (h ) y\y 

. c^xl 0 (h)^jl^j 4 j&4 7"j h dyl* <1 (^1 aJU»Ij ji j wi wj Ij JL* L .».> p aS j Lc ^l ~ V 
jS\ t j»> jl l 4 »- ijL n j! Wj*>m j 1 ... 4 j T 1 j, t n ^ 4 p jM ^ 1 ^ - V 

E n .. .Ej , E, sLf jT «j_jL j>l i UuisLi jy Jiu yjyj> 4 La—J j £jj j JjIJpE, 

. * i,4" ,-A 

aS^ h jJiU_4 (^1 4$ X^S l)Lj (T)j(U t Ojl—P 4j 

A-h-jlJL* i £AlUtfl 4j X. hL cl—h cJ 4j ftjlj jJ JL*LUj d—- ji 

ci>^Sh L jiJUj L jl^LjUj j) <S j <> c—-I !n-SC>-^.S’ h L 

J^ly <jl*jl4jjj jy £y\ 4 £j *L,oU tST. ji 4jj-^ a£ xS ^ jL (t) ^ j . c—l 



t<J y& <j j3 <5 ^IjOu aS* a!^->- jLu T t Y c \ y 

JujlS^ j-* j " <L >3 OjLj-P 4j ♦ Q—l X t L iJkj JL*«> ^y* £j 

jIJjL4 (^1 y • Juili N (t) XAi ^y* £-j til jJ itjju J [0, t] jiij ijy* kJL^ll 

^y* -^- <J^k 4 j |*A jl 4i^»li yj n Aj Ij [0, t]4JU»U LlZil P {N (t) “ k} 


ifi-f J£-i) 


P{N (/) — /c} — P[x*Ll-j 0 ^Li <Lrf»l> n k ^«£o ^Li jij ^ 

+ P{N(t) = k J J— 1 . ^ 1 jL) J* lj ^) 


J)° j' 


(Y-6) 


c *w x*Liwo ji L (N (t) = k} (Y — 0) ^ o - *w .* juLJLj iyj 

pjjli p—L* B j A 1j -ULlO ^jl j^1 . o—l y\y JjLjm O—Ij 

P(B) - 

- PfUlJOO^L^LO.jj J—LJ f l ikULi^j)) 

< = t 

I * 1 

-.Mi) 

_ 1 1 " o{l/n) 
l ‘/n . 

t n — > »= JS\ o (h) <-iyu *j L j{-* 0 i n->» _> <• t y» ^1 j! <, < _^i ^1* jl 

•if jT 



^- f J*" 


< n —> °° 


P( B) -* 0 as n -* * 


lt{ 

(r-6) 


a j»* ^ Y j ' jl j_>>- jl 

P^j—fcj h (Jj—1* <—j <_1 .,oLi —>-—- .a—A - ' --- 0} 

= I - [A/i + o(>i) + o(A)] = ] - \h — o(h ) 1 

*£ (' 1 ") u^j* **• ^ 

P(A ) = P {-a^LLj 0 J^Li <JLol* n — k J i -^j (J'U <Lol» yjj k] 


A i ( A] Co(r//-i>*1 

/i —+o- = Af + / --> Af j n -» oc 

_fi L ‘!>\ J 


^S? ji 1 *yrj ^ 


C..J y jl y ij* ^ JLjU 


P(A) -* e 


(?-£) 


i jJi (T — <S) j (T-ii) i ( Y - 6 ) oV jU-* jt n —> ,j-j 


wo = k} = e~*'^ 

kl 


k = 0,1,... 


( 6 - 6 ) 


o.ita ^jjLa.X_^IjLju JLjilj j1j_I^j (V)j( Y) t O ) j—I I t 

\-A J—aLi-u J < O—-I X t L j^aILa t t Jljk* 4j ^1 4jL^> U 

l!w< 1 C«^I <jL«j J^-1j 6l-*-A aS X jljJLa . wklAJ X L JJjIj# 

. JbT 4j jjiirf JjL 4*> OoIj 

<w*J j-AJ . ^3 J j-*-A-1a u£j -i*A^ y± 

1 O—*! jij w»jA j ^j^Li/ (_£Va e JijJj 

. C-jIj (_yL«j <L oli uS*j jj La o j ji ^ 



J-5 




JLm JUJ — Y 

. Oob j Ju^li JjlS' jl 4 eJL^oljl J^IjLuj -T 

. j 4-1—^jljU? j ^1 JUj ~T 

L Y* J Y 4 \ Jxjl jj* <Z*P+J O VL|I ^J^t U oj j«J jj-^j ^ ■«'£ < J-^jr-* ■ £ JUfi 

£j» b <j0 j* <4 ~~ J <3t^ ^ *jj^ ^Tr* 4 j ^ £j dL* j -L>-1j jlj^ o eSj j X = 2 

I ( Jiao oifc ji Ij Y 

YCp-^I J JJL>- -X*^ *Xjl Y <J^k OjjJ ^ jJjl-L>- JUl9-l ( \ ) 

. x^S lJuj Xkj «jjJ /^>j tj Vl>- jUj oL«j ^ (Y) 

l*jjb (6 - & ) kkLic* jl - ^ : 

P{N(2) > 3} = 1 - P{N(2) = 0} - P{N (2) = 1} - P{N(2) = 2} 

= 1 — e~ 4 — Ae 4 — —e 4 
= 1 - 13e" J 

J jj X • JL*ilj * j jJ (JT* j ^ ^ jV oUj X JulS’ ■* Y 

(& — £>) ktaljc* jl t XaJJ <_£X«j <L)L®j X>-lj t j^pfc ^ -1*** J * j* JUfcl jJ- t jl 

*S ij-i 

P{X> t} = P{N(t) = 0} = e~" 

C^~*l jjj l2j *-J X y ^L j 

F{t) = P{X s /} = 1 - P{X > 1} = 1 - r“ A ' 

= 1 - e^’ 1 


gill)) £>li lUrtlufi 1 - A 

0*1 t JuiL A jl^ljli Ij y <£* X l 


m - ~' +1) 

P{x = 0 


x x , + 7([ + n; 
tf "*xy»! 


I + I 


(?-il) 


ij jiJ ^u>(f-il) jUjU^ILOly^^^yiP { X = 0} =e a L/l 





\?\ 


P{X =■ 1} = \P{X = 0} 
P{X = 2} = | P{X = 1} 


P{X = i + 1} = 


/ + 


P{X = ,}. 


J >jt jl S 4j ££j jj *,„.,.iL>w» (^I^J Ij ? — & <]jL*u 4_S” wN. -- «.) 4^bL)^j 

. j ^ P (X = 0} = e L oLw oLi jj jj . c—al b j-i ^Jljl 

L oll^j j i <> 0 j)j> t Ij e jIjUL* Sjyj X*S l>- tJ l S. <-Jj 

jl j j ^ {j_r* P(X=j) 


J = I 1 ' ^ X ’ 

[int(X) i>\ 

^Lj jl *$ c.i. <1 jjl ^1 JJj . C —I A. L jjLtf- ItU ( X) j 

P (X = j } L$if i j —> JjIj k = 0,1, . .. i t P (X = k } jjjLia 

4^Uxj <iljP {X = j } jIJLlb 4>Ij^j ^jjl • (JLiS^ Ij M jlii 

J 

log p{x = y} = -x + j iog(X) - 5 ) log £ 

*- I 

• J<.P ( X = j) =exp [log [X j 


j-> jULi j j]tu ( 9'—Ci) jl toLa. T ..^l l_, t P (X = j)jl ( j~i 

<. j < i J\.xS v-U^lj P {X = 0}<. . . . t P {X=j - 2} «. P(X=j -2}«.P(X=j- 1) 
P {X = i }... <• P (X=j + 1] ^ j\S x>U^ 

. AjT^C— J<;P(X<i) jJ^Ll* ^1 ^Uj £*>- Ij 

. ^ A JUa 

^-1 *' 100} jUJL-C^ill) 

*n!w<I ^ -*■ * Li X Ij P(X< 1075 ) jI J—a —* (e -0 





\f t 


^ i jA ij £py : J* 


RUK 

THIS PROGRAM COMPUTES THE PROBABILITY THAT A POISSON RANDOM VARIABLE 

IS LESS THAN OR EQUAL TO i 

ENTER THE MEAN OF THE RANDOM VARIABLE 

? 100 

ENTER THE DESIRED VALUE OF i 
? 90 

THE PROBABILITY THAT A POISSON RANDOM VARIABLE WITH MEAN 100 
IS LESS THAN OR EQUAL TO 90 IS .1713914 
Ok 
RUN 

THIS PROGRAM COMPUTES THE PROBABILITY THAT A POISSON RANDOM VARIABLE 

IS LESS THAN OR EQUAL TO i 

ENTER THE MEAN OF THE RANDOM VARIABLE 

? 1000 

ENTER THE DESIRED VALUE OF i 
? 107 5 

THE PROBABILITY THAT A POISSON RANDOM VARIABLE WITH MEAN 1000 
IS LESS THAN OR EQUAL TO 1075 IS .989354 
Ok 


AmmJ JL&iol jjLtf — f 

jjfao S-f 

1j jl j£j jAl jT i . < p <1 , p Ij jT J-l5 ^ 

otf j! t JLilj ^ .* jl J>-*j X j£\ . Jjj l5sj 

P{X = /i} = (l-pr-'p h - 1,2 f ... (\-f) 

c IjulI 4 ^ Ow-l jTx = n (^1 jj j ^jN ij—i ^ 0 -9) jJ\ o— 3 <0 jjl^ 

«u a# (\ — ^ * J_*iL a 1 n j d—^L jL* jl n — 'i 

. \J* f ** ^ ^Jij 

I P{X = n) = p l (1 -P)" _ ‘=7~-7=1 

M-l )|»l 1 — (1 - P) 

X^ijlwaj j y* . Jcjl ^ (jUll 0 yA i~Sj \ L jj 

p ^>1 jL L (^ jl jT JLw»-l 

• J J~“ <_r* “-V^ 


jl ji*j l*« jQ* ■ <I «L-r Mj JLjL “j-^a N 4--»- .JUt ^ Jttc 





<S yj j -?1 . ij —£ ^jL»“- •W - ' »j- 4 -* ^ ^ >—jl^Jil ^yiL-Aj jji*j 

*S d>T JLd>-l C —<1 4 _j^JJi »4 i yi u* <_gjljtSjlsf (^J*J ‘-■'Lid^l jl JJ i»-> 1 »«j 1 jA 

?j-iL ^j'il k ^JilJL*- (T) j j_Mj ^j'il ^1 n li-ii 0 ) 

oL-—«»J lJm ^jL»-(_5 l*«ilJLw X : J? 

^jjl^LX; . -L?^ (j_Ui> p = ^ Lj ( ' ) kJiln* jJ Xojjjl jJ 4 J-lli 


1. P{X: 


”> ■ (mTn) 


2. P{X z k} = 


M = MN"~' 
M + N~ (M + N) n 

Kt \ »-l 


M + N 


„t k Vm + W 


' M ' 

N V 

M + N. 

I\m + nJ 

' N ' 

\ k " 

,M + Nj 

) 

<£ Jl«dL»-l 1 y} 


Jl, «*■>■' Lj 4 


/J ‘(HJJ 1 <J U-.L: — < y lj (T ) C-Jl 

L Cm«I JLJulj #j'bl C.-> = -dij^jji C—O <j 


P{X~k} = (l- p ) k -' 


(W) 


*au> i5i*u?jd >as* f-f 

i j*i jl jJLi <l)i 0 < p < 1 tp C»b y* l)L*^>-1 1j ^JC^» X^S ji 

dl? <jT l JuiL ^LfwUjl ilj^J X ^\ . JbT Cmii 3 4 j r Ij 

J»{X- n} = ])/(l -p)"-' n = r, r + 1,... (Y-?) 

l _^jL , jT j~*1 n ji r jj jjT c—(^1 ji *$ jjie> ^ (Y-P) k]jU> 

o . : .i..i y» 4 ^ -OLj j_*l n _j idjl c>rf) <j *Jjl ^Lijl n — \ ji j_* r - 1 JuLj 

L C..«l y}y t JLaLljj JLdi>-l . J-lb 

("Iiy't'-rr- 





(Y-P) 4.1.sl .» .* <. (J^A<j k^jJj L cc«u1 p y) y, |LJUj <JL*__i_>-1 j 

aS 2jS C-jIj j j] aj OIjj JUO jt-j JbL Owflj r «y*-^/lj < 5 ^ ^jl ^A>mJ ji . Jul ^jA 


yp{x = n}=y( n Mp'd- 

n-, „.,\r-l/ 


p)"~' = 1 


(T-f) 


jl^jj lj yA r O^jjl t I --0 <j iS^ji ^ (_$1^1jL«jI .>1 Jaj . i S sJ^tj ^aj U 

^j'i/ ^l fl *j «J jI-A—aJ Yj jl j* 4 —% Y, + Y 2 -f . . . + Y 3 ■ * j jj * 

jIjlaJ Y 3 j <■!-.> it jjjji c ...«i <j (^1 y pjV jT jlu_«j Y, i»*.. j »y 

Lf-iiL*jl Oj^- . J-iL j>-\ (Jl j ‘ iS~SijA oij jl c—o <i\j ~ j l»ji 

t Y r <....<. Y 2 i Yj j j * jLJj c~JL*ja <JL»j>-I (_jljl j <*a j J<* ..» 

w. » jj J J LI I» »*A ^A 1.. * \ JL«_1 j«-1 Lj ^5sj jA J i *_«Jh 

r 

. ^(Y” - ?) aJ^Laa i_f7jj <j j t jlJL ^aLi* OjU jj X Y 

i= ] 1 

j_Jo *5j j _j_-t y o jlj (Y-f) <i^lju L jl J U—> -l p ^»- <£ X ^jjL^aJ ■*» 

y\-~eu ^ **ry .iy^^y »JL-*U (r , x ) ^La jj>\ jL L ^Ua jlU w jo ^jUu" 
. o. — *1 (Up) L jJiz* 

. j*o £ ^ l-Li J>Ui a)L* 4 (_$(iji iS^ aL»>- ji jl L Jj*j ji 

r *S ^jjl <JL<*i>j b ij —t P (JL»i>-1 Ij s—* (_^LjJi»|L*jl ^ Jllo 

Yoo-.1 jJU>- JoTc—i^ c—SLi m jl JJ c~-ii _ja 

r c~iijA Jxti j jfl Juki ^ o—SLi m jl JJ ooJi ja r aS" oo 5 kj»-y : J* 

£j r + m - 1 (ji-L*jl jj U jl JJ oo-Ji j-*r j$\ \y .j . -AjT c— * *j r + m - 1 jl JJ 
(Y— f ) jl ^jI^jLlj . *j j -l*.s qj ^Irn c ... X . t jl J^-i -AjL ji j* t 

U c ■ • *l y\y jJLLlj jL*iA-l *S j -j 


M "- 1 /(( - i\ 


J* *■ " *-* V*^ ^ b C-j jJ. aJLm- 4 - y ^ JUfi 



jil*: - f j J-** 


jl jjSvj *J> Jjb ^ jlJi...^L v> XjiJ j* ■ [j* jl 1 Ilj LjjiJl lSj!—• Jl . « * > -1 

C-j jS N J J j * I J-jl j*~<S" j-* ^ 1 • * -- •*' 

?Cu>l jjiiy- Juib AiJIb *j*rj k — 0,1,..., N c-j j-f k jXij a->l»- ji a£ jl Jl«~.>-l t c. ■«' 

^ >- i ~j* a 5" •-!■. * I sJ-i <> x~* jlju^Lj *S julL ^wi>L^..o H JU^ ^ji \ 

£j -l-»Li_j jjI JL*- . jjb k__>- ji £r-“ k J b 

N + 1+N- k o.*lj jjtji jl ^1 (N + 1) >_jLiwjl jS I JaLi j j£\ 

i(n = 2N - K + 1 * r = N + 1 <, p= 1/2L)^^•Jba<T-?)4J3U-jl (J w.a JS ?c*jj^ 


P(E) = 


2N-k\/l 


o«*- j j ^S" k jI ^jIjj i L c — <1 j c*jjS Ij&l *$ j_>jj- 

jl C~»l OjLp __ 'jJuoa jlju> ijb i_^*-j C-.»l j 


2 P(E) 


2N-k\/i 


ipniJA j$i igklei jJi* r-f 

■1.4'. jl»Np a£ c—I » j+a N (_jljb *S (^1 aj**- jl n ^*>»»- aj ^jl a> j*j X^S ^^ 
jIjjo X jS\ . f%-}£ ^ ^jL*- Jj“^i <-»■>' •.■ * . * . ; c — «l «Lj—* jT • N - Np j 

t[£ J-iL dJuj t^lLvwl JlJum ^La a j^A 

/Np\m-Np\ 

P{X = k} = —-— ^ k — k = 0, 1 .min (n, Np) (T -?) 

* Xj^? jiinW^ ^too 1 j (T~P) ^ L X ^jL^saJ 

tfi^ . *xu5" ^ ji t N ^LlL> oUijl ^IJuC • & P JUa 

1 j jjj jjwUjl i—J l^I lL —-jj - U : > i* jLUwljb i • jIj j^jj!aj 

La j j t*j£ i£j\ c-»^Lp I j L^jl i (_** I j Ij r ^iL* L^jT jl ^.ilJL-^J 1 JCii * ^Um3l 

Ju-L>- 4 j jpW l 5 sj i Jj^L-i jl jli oljl j^ i _f M 



Jbo-I yy 


,\99 


j </y j jj jl j oLilj^_>- jl.t «> X JLji!> <jljL jjl jl n <j 

j c~iU <>y> jj jl.j ja <t«^b 0^ ja obl^jp- *&j~£ j £I • JLiL 

jy ^j y (_£Ij1j X *£ j yj> <^.. ~' i i jl^L jL.& oblj__»- jl o ~*£ JLcj-I 

*S —t 4j i^Mil 


P{* = <} = 



- PAN) 


j$\ c—»l JuLiwj ^l JUj>-I P ( (N) Oy^ o jy& jjl ja • -A-lL i y^y X Ju '£ 

*S O—*1 N jl (_jjlJli* N i£\ y J jam J jjIjJ *-& a J —* u 4 f,_}£*■* t -Lib jl yy N <U>-lj jJ 
j^ijJaj ,j\yjyj) -Wt|f fvcii)XU JjjT^ lj Jj jl y y) . JlS - j**jj£U lj P, (N) £jb 

( . JyS *!*»■ jb» 4jbij> (_jl y lj ^ T 

J jjl C —■ J 4j yj O jLp 4j 4»-jj b (jljj ^ lj P, (N) j*-»J jS’Li 

P,(/V) _ (N-rXN-n) 

PAN-\) N(N — r - n + i) 


/l Jdi J /lo-n jl ^Jj, c^J Oil *S 


(N - r)(/V - n) > N(N ~ r - n + i) 


j£\ Jai* j ^jfl l j^Jj CJjLp4j b 


N<- 

1 


jl <5 C / X...'HW» a-t-p Oi^r-S’jj* ja j y Jjji J a_^w» Liol P ; (N) ^ 

N j^jjS’L* ^1*1 C—» ja a jjijf <jl*> jlJ-L« o*' • -*—* j ^ ajji- U 4 j JLibJ ^. . L i £2. 

t C—«l o-Li (_jljjL^ 0-*^bp ijlj«^ r — 6 • Jjl '*jyj jj -X—T <ji >ji Jlio (_jl^ . iy Jjbl yi- 

jljLi* i -Lib 4JLilj C~* jbe- (jljj^- i =, f l^jl Os* J JLib eXi O (jl y&- II =T • ^ja 4j yj Jj 

4jf Oi^ j* b I j (i_^i a jjly* c-ilj ”^bj) . iy -AaI y>- jl yy>- j * • y} y N JjjT y 

ob’l yy*- c .y — ■> b C—I y}y jjj t _£. i y K i 4 C-; » ja jla c-j^Lp obij-^>- ■"-; ■ ~ 

N 

. (ajjl O—o *; jljj t J_ l _ f >j i jla Oa^be- 
(_5jl-ti^ ,jjb \ • (^U 4JL-J CJjyO 4j I j obJai ,J cSb.ii f JU* 



^iLaJ jJ-ai 




.,* Zjlj^-i^jl^iir t~Sc~*\ lJi \j\jlS‘'j—J; .JLJ5^ 
tjjljta Ia «— - ~ _.,.~,j j —V * I . i * m L ^Jt—«* * , m j -a j.., ^ > ]a2 —j jjjj-t ij 01 j 

ji ^ - i i ^ ; >i J»i ‘ u j - ■ * i_Sn_j i_jljb l ‘I J stfjJ V i j i j j * * T 

. ^4 jj Ij La *-—j 


P(A) = P(A I i_. m l T ^1Ijb ) -^- + P (A I c ~ »l imJ y^~* ^ tjljlj <iw ) ^~— 



. JJ^^4 $j L* <«.w T 9 ^Ij^Lj 


<•*•*3)^*3* 

‘^^'vij'—JL»^"I ^j*r [«-j S t J £L)y j1 J 1 J 


P{X = k}=-~, k=\, 2,... 


t J-iL 'l JjL 3 


-tii.ax 


fli-L M ^jlA^ ^\j jJj ^lj ** 4^“b IjJ 

fw . I+ (i)' + (i)- + ... + (I)- + .„ 

. Jjj? L)L*jj ^Ij ^ ^L-^Lj jj Ij 0^ *£* 
cio _p La «jIj<L>- X*IjJ i-A.y g jj jj jL jULI Ob .>1 „a :»l .L—■ _jj l7J ^^3_v 

J jls' *4 ^_^1 p jl J ^r- 1 j J j b Orf' V*-5 1 J J • eJ ji 







JUl^-1 b 1 y* y* L-jU-mlil y^£~-* l^jT jl l ^j *£ jb^A J 4 Jjb *J*rJ jjb»J> UiJ^ ^ ^ 

iS^ji f jli-L*J T Jl ~S . ly *1*1 yjX i Py jl i = ..., N 4 P { 

. P{ T = n) c— <1 . J-iL jb jl <jT*i 

. X:S o«jL y ^b j* 1 j V o. . «^l>- T 

. JuWj^j X £^j y £jlj t _ ji Ij P{X > a} jl JlAA "'V 

Ju^ )Juj jl (jjl y y* ai Jll* L_$j b , i.y.5T lLo u '-> y~) -T 


P{X < />} = lim />{* < 6J 
£>„ -»/> 

y jli* p j oc ji ji *£ ocX + p j.» ~ * £ijjj -X-iV; F JjIj X j^1 — 6 

?o—a^Ojc-jU 

p <Jl«C>-l b jJ»j *da* j* JL iS < jJ>ji . Jbl oJLt pJ* *J Ja>- CL 1 JJ~° 4J <*J»* n — f 

?C—11 jjJL>- JulLj *J y>- k*i»* jj jl *£ ^1 jLo-l. J cS 

p jjljj ijl jl j-i C.. ii j* JL^-I i Xjj£j Jiaj ji 1 j J a t ...a Jl yiA Jjl>jT n jlJUi — V 
lL£J n! / k ! (n - k) ! jl <-£jy» cJjIj tj*~ib <Ljta ti-Iiy k _^?l . c—.1 

.. (•-,:>-* ^JlLUjk c—SLl n - k j LL-iik j£-»* 

P jlwbL* <>■ (Jjl *J . -i-ib (n , p) jl»ljb b J ji JjLaJ j;ii< X JtcS' - A 
P ^jjLh t5J^ <y->J *^s k = 0,1,...n,P{X = k) JL^-I 

^Jju Ij n ^?l . c—.I k y\ji (n , p) J *L_sr ji JjUa; «-ib jLlS^« j c—.1 

j JjLh 'j jlJ-i_* Jjl . -LS 1 jt-wjJ’L. IJ P{X = k) <£ C—it (^jl-Lj_* P i Jjt y jj 

. a < * p P jl jJ *S ic-.1 *»«n ^(jb n > 1 t ap n jLca-l b ^1 »j1 y\>- 

jJU ljh«^l<^J0 

jl ^ L,^i <>- (jl Jl^L L j—^ b 

^I«XaJ J* j) ymJ k j^ljb bb «^lJjbi- 

<JJ>^I |»*#b ^jA a£ ^y j* ^ jb n jJ-Al —A Jjh J IJ (^1 . J LIff — 'l * 

b C—-1 J-ib ^jj ^jj>l Jbhl^l ■ i.j.fT l 1-#\5 , c^i p 



;4? <j-“ 


JjjjT o~» jaj ol jl ail j * .J j jjj aJoiI j oLJI L I j (_jjl»«j j^l ■ q = 1 - p ol jj a£ 

1 ( 2 ,J P 9 2 [(p + 9) " + (9 “ P, " ] 


Uir“ Li Ij Jij^ Jjl • C~*l i iS jL—a L j-L*S £-»«-A» J - 1 -' 1 ijly^jji Jj tf 

. JL^ A-jlil* r Jvai ji \ T (J jiai 

j jia_' i L P(X=i} -X ^S ^ ** - * I * . -Lili \ jZ-^ljL L y** Ijj ^tiboi Lb X Ji ..*> \ ^ 

i <5 iL~nl 01 j ijS JlaI jS- Jjjj I j£j y-y* j •fcS’ Ij^j 

. -Lili A, (_jjL»a L j^s^j£ £*«aw» iJL* Odj*^jj* jjlji 

• [P(X=i} /P{X=i -1 } Jjj£iJaj ji Ij ji jOjLp : jjjU^Ij] 
a5” ■ L‘X c-jIj . J-iL X yj *IjL L y *ilji ^jjj t_$lj1.J X xzS y — ^ Y 

P ( C jjX) = }[| + e- 2k ] 

. (j-'lj^ j (jl aL*j*- j* ^jUaij j-«£* Oii j I' <]L-^ jl siliL-l L (i—iil) 

. gA, — X la.-i jl aili.Ljl L l«.J5*..< (i_j) 

CJjLp X jl J.Aa As*- (_^ljl Aj . JLili X j-£*ljli Ij ( j-jI y ., n* i^j X X ..j > ~ ^ Y* 

?a J J^ rt jJUk> 0 ,P{X=k} 

a£ JLili j_>LLj Ey jyS ^y>jj Jul »JLi <_jli»_iil tjiLjij <S yu n jl (_jl ji — \ T 

jl L ^jji ij* j> JlIjJ aJ" JLi*-l J—j* - -L-lL jJ y £*ijli (jljb j j i i^i ji 

A«ji1m <r ■ ■ ^ ui j i U I . l " .. Ob>^J JLili (Jb * 1 j jj T ^0 

^1^2,31^1.2 l~* £ 1 . 3 ) (^j) 

?oj jf Oljl (^lA»«-i a>- Ey JL>Liuj ^ 2 ^) *-!^li>~jl j* >—“JUw jl 

0 j l * -j L ‘j-^j• Y j \ ajl *. .j li ‘jj* Y aS^ — i Ai c—«l »j 4 * Y n (^Ijb j_jl a i; .h .y- — \ 0 
Oj-L) «Aj j—1jbi- Ai j j j !_,)! jX> La » j 4 -» . c> j! n 0 jL®Ji L a Y j t . . . t Y 

i ajL*«i (_jljb ^jL>- aJi j! ji aS^ JLili uilicil (jJjl T JL5 ^^<9((^jlJ^jl*- 





0 < cx < 1 jl ^l>iSg** jf I *—fji _/)_/, lj L)f j) ■ JLil; 


JU£ C-jtf 


lim P{T > om} = e~ an 


l jlIL *J_jI k ji tJ*i i^lf>-_>j jIJjw { jfi j 3 j* iS jl—' okjl t£^j{ 

. k = 1,... n 

k I (•■ I jkLwJ u)l y& <t ^ lj M t 1-"-—- n tjp-^j oL*Li (cill) 

. jjaj (Lj jpSJ ) jl 

. jliS” <«-yU«^ Ij P{M k =0} im x±y& jlJi* c—-1 ^j^n (^) 

♦ ^T-ijri H y\j (T> an} ±*LZ-j (^) 

. \j <3j* (o) 

X U j«aI4 <£j jbj ji flita £J jljjL* ji — ^ P 

j! J^o JLlS” l2«j Lj C J jJ- eJ bbJl«\JL«j jjL^ jl ^4lwb4 J p \j JLaLJL^j J>\ . c~*l 

j^lcu . Q--*l ^p jJuljL li ji., , *i ■« <Jkj o jl* j.«.t {_gb»JL>* Ll - u 

. O—*1 & t I k * ^jjl <S^ Jw->j jLIj m 

<_$1 <^_>-U olji al-UJ j-jS ji 1<j j* <-■ lk* djijLi jl y& aj 

JUl?-l L ojj j* t lLj Lj ^jL*j aL^U j£\ . JL*Lj X = ^ • jX*1jLj b 


^ j?S\A>- (l^j) ^ Jj1a>. (^) ^ tj. (e^aJO aS jT C^I c ^^aJLS* —— 

. 3j-J- uiJL^ jL«j jl ejS 


JuSOutt- W 


" . x*' i r 

S ^" X -T = - ^"V ^ 

/-o H n! A 


[j-jlS" ejLdJL^j' Aj jlj^Iil jl I ^rfL^Jfclj] 

J-lS^ OjIj j^iu t JLili ^i^Lvaj j*jCa <£j X j£l — ^ A 

P{X = n + A* | X > «} == P{x = k) 


.J^S\ JLj ^j—iXA JiUaj jJu< L (Jji tS^ LS^^f- 1 ‘-S^j 

jIjJL* (T-P) JL*i»-l (jjjki* — \ ^ 



t y a i 


\v\ 

P[X = k + 1 )/P{X = *}. 

. JjjjI C....O <j 1 j 

^1 jl oiUai 4 n < N t»n . Jjjb jlji ,^1 o ja NU ^ ^jL* • jL-i L -T • 

-OiL ‘J-i >_jL>cjl«jlw ijij£jji Y £ I. ^ (_jjli^jL»- jjJj <j> 

■ i X s ' ^ fT I -*—>' j Y JU>-I 

on aI~l«J . ll—« l }jp*ja n + m i . . . iT 4 \ «jlw *j * m + n (_jl ja — T ^ 
J—ilj »-L«i ^jL^- (jL* a1-L«J X ji\ . ^jl—>- *—«->■ jl >_i jl-.A-*; 

JUj>-1 ^4 Jj jSjjj *-*>■ ja •JJl» s »b j+a L** «jU_i jl irf (_jL* »jU_i 

. JL^lJL. I.X 

“ t ^ 

^jli^U- jl ^ j tij j-jU- oj+* JL -oJ" ,y>y • c— l • j+a n ^Ijb ,^1 ^ -T Y 

<J JjT c—a *j jl ‘jH - 4 L j*-»a,>■ obi lj J-»-p 'j* jyLji lj j£j 3 ''j+ja 

I j X <J14 T> -l ^a 4 JJU s Ju* ^jl>- jL* 6 aI-LaJ X Ji\ . ■- !■■ * I <i. L ji» ^jbA^LyA 

• J jS <L_al>o 

n-> a J\ j-Jo^-rr 

(Np\(N-Np\ 

HOT {k) 

4 ^1 ji •j^p . jlaa ^a jLU |jijjj Li Ij I <L«jf ja idiilj 

. -Laa 4lljl UaU. J^Aji (jl Ji & 



wr 


JMma 

0 jQA Y J oU. < J^A Y J J_U < J^A A (_jl 0*»- jl <—i->l 0 Ji — \ 

1 / ci'j-i J •■^j' Y * * * ‘W-* ^ 

j t.1. .^.>- X jtfl> -L^lU j\Saa X ^^1 . aJu jL <JUj \ % • * o-L*t ujL>^."J1 

Y o~m*i j^i4>- Oi j>li> jl JU^-l 

4w^U^a C ^ l c*Jjik» t -LiU ^1? J* «-J X j^l . p-j jjj ^ 1J ^Ij j3 — Y 

P{X = i }, i = 1, 2,... 

X j £l t jl«£L <JL*jL>-i k* P = Y \ 9 <£ ( jfi y L i ^ijD ^ 4 ~^ M 

• «li5 Iju lj Xjl <S^>jA <JL*i>- 1 t JuiU ^j>lj <a* 

(jjl o j *J ji JL^ jJ « Cm> 1 a Jut aita <J j l»C_*1 a y±i u—~>■ <l)j <5 J Sja 4j — Y 

u j i-J j X jS\ . Owl J Uj l»-I j*-* !j£*<—^y ’i • 1 ^L»J j t-LiLJ y)j{ 

c (.L-tb oj (_£ JL*_j jAi j ^j-* Aj J 9 jjj^ «*_Jj j-^1 0<.-«4 X — 2 t ^i-«) -Lib 

. i = l, 2, 3, ...,8,9, 10 i P(X = i} y^ik- 

jjpli* 1 JuiL <5w< uSjjU n ji l^k>- j 1*ilJ l^j Ojbb X J^S ^ji> jh — <5 

• lj X 

. JL^S 1 n = V^1 jl 4 j jUL^JU *&*a£\ & <jLw*jj -9 

: -^ jiJ -pijiJ^SJ^.J* b “V 

c-jIIjjjj jj U jlJi« jS"L» (*_aJl) 

. L-'tjJ Ji ji jlj 1a <.,*..« (._j) 

• &**** 

• j*j.» jJ jl Ji* J j' v L^jIjX. (o) 

. J ^5 * <~+*\>+a \j (o) 1 j (u-dJi) j (JL*ji>- 1 jLiL pJU V <jL«> ^j>Ij — A 

. Jllj^i 0*Lt (_^Ia 0 J^A J 0 (uJ ^) <Jll- — ^ 

•Ju^j ^jlJUu <S^ jy-P ^ <JI^L>-1 C^>1 u^jik^ (o ^ ) <JltU ji “ \ f 

. J-iS* i = 1,2,3 (jjlj!4 j 1 j oT jl Jjl* . pul e> j*t 

j+M LsAP-I *S {1,2, . . . » 10 } jl uJ^l. ajN JJjL* u^jj (u-iJl) “ ^ \ 



wr 


(jijUa; J*ai 


jjJu jiiij Ty «JLi i»jL»wI J-Le- *_S jl JU^-I . ^ .—’l >w j(J l■» ~>- 1 

xjj- V ^ * 6 y ? Y 9 V j> Vc.^i jJ—L > -J—ili^jJb 0 ji Vo^»IjiJ_4>-Ji_jIi 

4^j <ij k j j^S 1 jly Y ,k j-Lp \ ,r j^Ji^ »jIj l^l j? j^tSj ^:" 

j^jja 

JsLjjl jJ oL^Lj JaoV JlL—* 1 j o\ ^y>\j^- *Si$jj2 jJ 1*^-* ^1 j (k—>) 

cJLi jI-L.pI ^L«j aS~ c—<I i ji(n) J-*j-ay ^l“*AJ o**J* i ‘--—I 

jl l ^j £\ . ^ *ij-*v Jjl J^l j* <j lj n l-iil : ^ iuuyu jjj iZjjj*o *j 

^(n) jj T1 = VxV l H * T x Tx r jlJL, jl- 1 jljij Jjl Jxlj-fr 

Y jJj* |^(n) ^ -U- t lj jj !- .> " , „ • Jjl J-«l j_P ^l*j j-?l j^jJ wi jJ® jl . Q»»*l j -a ./> y\y. 

£jj <-IjI Jjlj-P j-^l C-*J - Y jjljJ J 4 JL-ilj Jjj Jjl ^1 jfi jl-LlU ji\ C...«*1 

(Hjbr*- y xrxi j^j ^(?)--y = Yxro^SUi- .j _aL 

i_jljhOj| {1,2,..., 10*} <pjl tjjLai N jJlp -l^ ^y JU- . jjXY*’ •) = Y 
. (k —> 00) (_^*j M-( N) £tjy c. — «l iwJjlin* . c— 1 1-?jjjiJLP k jl ji ^jjJl 

. ^y* »■> ^jj J l^mjl jl P{ |X (N) ^ 0) tS^ji ■ ^^***1 J I 



^Jijjj Jjl j Jl_p jl jic 4j lj Y jj_p) . ii^«l ^ I i Jjl jJ_p c 


■ yi • 1 


jl«A jJ j Xaj jl—U lj j c -. i£ jl jj J (j^jjb jJ Mjj_* jj® i_$jL jj - Y Y 
0 » ««jj 1 ^ ■ CjL jl Jaij» . JCj j ^jmX&- j«j lj wjjllJLiCil jl JL«j JL»- 

j £I . X& l _ F * OjLji i eili jLij I : .t^jl _ 1 JaL»_4 ^yj—* Jtly ^j. iJL>- 

CJ jj-^ 3 jl -U>Mj «J jJ ^l*Af 1^ ei j J_»- Umj^ ^ 

lt" ^ tr^y (ijlj Jjj j jj 

. *Lilj ^Liil Jj jU jJ 

JUi-l jr^* cJl»“ J J** J^-"* (j^ij^ j* j?l (i-ill) 

. <~~* L>t* I j jii>[^j> j X gjSCfc* ji jli* 

jL^l^l JJj^a j^j* j-^' ■ ‘US (_,* t5Ua—x ij^ijlj j* 



u-J* 


Wf 


1 Y L \ jib jL2b JL«j>-I j jlaj jLJJ xJj u» 4mI L jL —4 

. JxS -u-dUwi lj L$J1 JA'cza (jl^JU^I j X jjjli-i t JulL 

• 4Liu jJJ Cij y~p <i X jj ^Ij xxi ^jJ>^ — W 


F{b) = 


0 

b 

4 

1 b - 1 

-h- 

2 4 

n 

12 

i 


b < 0 
fl</Kl 

lsK2 

2 =s b < 3 

3 si 


lj P{y < x X < 1} jlxi. 4 i = 1,2,3 i P{X = i} 

* j?* . JutL aJial -' - > ij [_^L» j. -t ^Ijju X JLiS' jljjl jL T lj < 5 s_^ — Y Y 

. • j lj X ~ Y jjii* jLw>-l 


JLtL 


jL> '-‘jy* 4 j a ^j, jj £ 


x r-jy (V 11 ./' -' * 


F(«- 


f 0 b < 0 

0 s b < I 
lsj<2 
2<i<3 
3 s b < 3.5 
[\ bz 3.5 


. Uw. lj X Jlw>-1 

jl u~J • i/ {rj^ c *~* 1 ‘W- 1 ^ J 4-i— '• Y* ,jljb ^ ou> jl iil - Y P 

JLjl»-I . <*bl Cjljj ^ l: lj J —* jA j ^ ^j^j ,j i^jli^,l>. 

Y Chul j-Lo>- JuiL a 1 Y li-O Jjl a j^a *& 

L JI 3— 1 jW^ ^1 JL*—>-l 4 c— I «JL-i aib ij\yr Y" Jlj-* A <yUc*l ji - W 



wo 


J*ai 


OMJjl jL ' • jjL. i£j jl jUol Jj . 3 jb I _^~J J~j Oj J? *SxS Uil t£3 y - \ A 

Y ' V 3 jt ■ Jl? L ^J (ji-J y~J IJ l _jbL* jT jjjf 3 J—1 J* Jlj- jl jl J 3_yi 

j^l ji? ^ yj*- y\ <j Jibu*- ^ jjl JUo-l . ib olj-»- b j^; 

Y 0—1 jjjt>- J—L-J C . .«ji 

ol jl • 1 — P sj b "> ■' Li jl JU- jJ (_£b•—l j> ^L *jyjA J-J? ~~ Y Y 

JaP O—iji Oj^S?! J*-'* f j—*loJu_>i* j'jjJ C?'ji J-^' • • A ^* i Uf* 

9 jjb y *jyJ* Y” ji 6 (_sLfcjjlj> p jjjLLj <»- 4 J—^ 

0»_Li ^Jo* ^ li jl kiwLol o , .l p <i j . Ju? ^Jio I j Y j 0 ^li ji I ^jL»»^ JLilS" —Y * 

^Li ^-4-* ^b*»j ^?o j*-a!_jj>-^ 4? jo? ^yj^pi , JLjj— ^ ojLjJ o.xi jiLi • / Y JL*o-l 
jJlp Y ^$L»“ *j j 0000 jJ> 0 <j\>- Ua>- (_gl ji . ^-i? o^jL>»> I j ,_yjJ jj ^-* j ‘-Sj 

<, Jl? tlLa-*-....I J_? ^J—i <!Oji-?® jl ^LjOj oJO? OjLjJ jS\ . 3 y— y oyLiw* Y Y V Y Y 
J y ^ I 4 .,gy Oj-?C—»l jJjLj- J—?Li JaJLp »J— oJib ji ^Lk— jb j£y <-? jjl JL o . i -l 

■ Jj jS jOi j 3 (J^A,t».il 

Jil j»- *S xS ^ J as- Vi—ji jLij j 3jJ> ^ J-Slb' *ily n jl ^1»jl_^*b f.:- ; .. « ^ - Y \ 

Li jl b tf * , . .-< jl jjiljLi jjj j3 . Jl11? J ■*-& l l ..«jj jT JjiJk 

Jap p 2 JL*ii-l Li L-Sjyi (_yljL; jjj ^ ji *? Jjjj-* jJ «i^ ^ p, JU_i?-l 

c_-jJc?' oj!^ aL> **>.«■*< <S I ^ -LiL (X JLjLo jljb tiji j£ 1 . Jul S 

Vw-^1 jJu4>- xS 

Lj jjj J {j* <*4 * lx*^**^ <^^5 tS^ji ^ ^ 

jl jl k^JjA J-ib JJJ xS t^->L-.>- j\ . xS ^jA j£j 

JL^li ^L1 t7 jjj j^l 4 ■^■'■ 5 ' ^jA j—J jl ij .aX^A • /A <JL^1>-1 li lj 

x5^ Jj-j lj jl j £I IjLj i ^LaIS* * /T <j ^1 

JJJ ^Uo-I ^<J J+& 

£ l -Lili T L 1 ^&\j£a Jub Ljl l c*^l j JJ 

t£jjj-j> ^*1*^ <-?Lrt 4l ’ ~ a - J CjL* jjj Y Y jl jjj Y Jil-b»- JiJ? y ~ YT 

<• * / Y jjo ) j st, , ,,■> * ., 1* «Ii^-j lj o' ., at jl ^5 lj <Sol JLo>-' J-J? • l1.*l*I 

Lfc-v’b j^l •' * / Y ^ j** lj Lfi i^l-* ^ jrfl JUo-' Jj 



*S JLd>-l d—t JidlL oL*j>Ix® -A *i&9 & ^jxS jJjii**** jy^ 

?Jb^ 4l>-LJi |* J>*~* o Lk> i JL^ X^ji _d>- . JLij^j d—- ot*A 

l-> y : -w j Jl JjiI —*a j 4 / * \ J ldL> -l L ^yL* S' l£u d*>-X j^Ia C^jA p*b ^y ~Y Y 

J^, aS'xS' y ^ ;» Jf* j y y^“ \ • <jU \j y^-^ 0^ * c ~ 4 ' 

<Cdj T" j-^i * W yy u* AJdu y J jl jX*j jJfl >AA^ tj jljbj>- 

?d —*\ jXbj* Jlib^fy Ij 1*1 j\ yl (.JCS (^jlJbjpi- 

vy^ --M—* y ^ijjl d«>«-^ AjI^^L^ d->-b»> j^LbXily .X . / yj 5 \ * XylS ^y>J» Y 

jy.*?—* aXi ^jlXy*- ^l*^--*-* ^Xaj LI ^-*AJ> yjL—^ ^Jlp ^ * * 1*1 Jjl j£\ . d—-1 

? c~m\ <£ 1 aJu>- y y^UaJ 

X. = Y 1 yaljL L yal-a > j *X* l£j jjj y ®1 ^jJj oli^i .X ^1 jX XlS* yy ” ^ ^ 


?d~—-1 jJLi^- JA^ yJX L XjsL^ij Y Jjyl aS^ y! Jld»-I (u-iii) 

. xo y X.iLx> l£j Jjyl ,JjIx- *£ { jj>y ^jj\ L xiS’ j\Ij i_AJl d -<^-S (cy) 

JLiS' «duUL« yj ^jly JLx^-l k '-> oX '~riJ G ~ Yv 


P{X = 2} 

n = 8, p = ,1; 

li'jl^ 

(wiii) 

P(X = 9} 

n = 10, p = .95; 

(jlju 

d) 

P{X = 0} 

n = 10, p= .1; 

^IjU 

(w) 

* 

P{X = 4} 

n = 9,p = .2. 


(o) 


-1 |L (_^ JJj 

-- JL-ij-I Li ^Ljl cL 

cJuil* /I- 


. jJ (^) lijJ ( v ) e jj^" *^i (tjlll) i ji ( | _ jr ijij ) 

. 0—^1 ^ !j jj—<ljj »-^j JL- ji (_gt4■ j_» jIjju — Y ^ 

AS’ d .. ^1 fi-L-al J^jL Aj 8 C J jl-L L a ^yJL>fca® JljJ w>- Jjb L^J J LjS jj 

x^T ^ X = T aj c**>- -XoV(2> <^1y Ij jj y^ijL 

jL Y j XS ^Jj^a JL* OX Aj 1J J>jb j£\ . *jlx \ Aia^-^>b ^Jjli y \ jj b aX 

. C—*1 xi* jl jjb y xiL a^jy-U 

j L a “ - *» -i . d —>1 • / • * ^ Y Loyj ^ 5 Jj d—O lSj l^iJjLd_>-l — f * 



wv 




-I J-Aa>- -bT C—-■> 4 j jb j> J ji Y Jit-b**- t^jlj \ • * • 45 ^jl 

jb5 gj* 4_5 jl JL ^ j z , * -! X^ JjJ L y* jtr* JJ* m^t j £j j n j1-L*j —V ^ 

j i_^>! j_j»- b lj jlJ-i* n = \ * ^jJjl 4 j y0-^*1 jJLi>- * jlj-i j -~* a 

. JLi5 4-^jli* Y jJ j 6 Jit* ^*&\>- 


► Jjj*t jj Jjlj Y j^ jA» (J^i JIjp^ 4j jljji — T Y 

j j_w J>-ta ^ Y / • 6 b ) Y I * ij JUrf»L_i jj 4^5 ^j| J L ■ » " —>~\ (*^iJI) 

?C~*ljJi>- 

V j Jui>- -Ljd*i J>Ij jl*j jl yu Y' ^jil*-^- 45 ^1 JUj>-1 (■•—*) 

. d—-I *1* j3 jb5L* ^ • * • • * t^ji ^ydbl jlj^* — 

^5sj jJ ^JLi b A cJbl ^j| jJ jili Y 1 * * • * • LL-£*-*>- b ^j^Jd jJ 45 jl Jb*I>-) (<^jflJI) 

Vc~-1 jJbt>- xj 5 ^JtS5 ^>- *1* 

S <■!■<*I jJlij*- JLtb 4JLhi1 J jl JLi b ^JL5 j_j>- A JL* jJi *b* Y 45 jl JL*I>-1 (*—^) 

i. ^1 i oL* yJL< b A b *1* 45 Jb*i>-I *bj \ ajl^-t !j el* ^l ^\ («—*>) 

?C—<1 jJU>- JLib 4 i> 1 

Nl :. A ^ a * ^5 j 4j «Uj|j Ij 4-5 ^yljL «-—j ,1. V » J^ ^ J_y< -Tf 

c^J * tJ1 ^' j>^ uri^y <5jO i' T 

4jt>-lj4 jl 4j c—jl b n b x5 jyj> c i -^1 J1 j? 

^b>mjl t-5b <jl {£jj J 6}j£ ifjA^xA IJ jL^—J n Jj>- jl Oj - -^*5 

ijj y*j\ Oj j-stf jl jJ JLlJ-b 4-lJil-b 1 j ^jL*-j j-il II jl j»l J5 ^ 

41 «t I J Ij ^y> jA 0^ 0 ^ j! jA» ^1 j_ 5 ^J • 

j^tjbijl ij ^ji 0^>- 45 5Jj; j t-L aIj.^ c^t* 0^^- 0 «J^-ib 

, ^Am* Lf*lJ5 jU-j n Ob* Jl ^j^t *jJL^ b‘ jc5 

n = Y ( i ) j-£\ c«—<1 jJ_4„>- JL-tbj o-L-Ji J?ji>w*o j—>- 4-5 JL^>_:_>>1 

?n=l* (iv)jn=^ (iii) n = f (i i) 

4 Jjkj *b>»j1 jU-j n 3j jJ Job i (Jj^ - 45 jLtb ^>lg-tjUjl ^IjLaj X j.j 5 (*—-f) 

(W) J n-P (iii) 4 n = f (ii)n = Y(i) J\ s^S Iju Ij X JUj^I ^ gb 

. n= ^ 





\VA 


b j£j JJkj jl JjH-*-* -Il5 ^ jL5 ^^Uij 4..— »u j* 4-5 ^^ij A 4 • jl iJkj—T £> 

(5 1 \j> j <• y ( j-a * * -* * ojt b (^jLwj ^1 > x. u ^a ^jU-i 4j 

v 

. ^^ j 6J-i -U^Jl>«_* ^4> £> 1 * pL*j o_j^ <Jjp4j jI5 

jl J—ill jT 4>wJu 45^1 ( L _ f? Jj_Aj) (‘will) 

S c*—^1 j-U>- (.JLib 

Li- .*1 fi-Li C«y* * ,^LiL* jl *L>wJj ,L^ j* <J\>- 
Vl1~^I jJlA^ -Lib ^bLa jAj & jl 45 ^1 (JI»*JL>-I ^ 

C—Jjb 45 kl—M yu £> * * jl JL«l>- 

?ll..*l jJj 1>- JLib ^bl-a jA> c^j jl jW 45 (Jb*^>-I -L*l>- ^Qj jl (*^j) 

ajL^I-l^- \j j a -b. ^a i oV<* ui—-I o.-i a o^-*j1 

, -Li c l*JLa j^U*- 45 pi i ^aj l -lo^j tJjl jl i -) ^\Sju . J.u5 ^jLbjl 

^\jj I jl **5b j* 45 ^1 <JI». ? >-1 t ^loi jj i jl ^ 4* I j ($j* (o) 

<1 jJ-4>- JlL M b o JuU^jU 


j£\ . J& j* d~—1 4**j*jV'f'iJ^ jl nS* T A 45 I j cJ jj ^i. 

^ jlu I j Jjl i5j^i (J\-ai>-1 i jjS (,5-^ J* j** ^ T lj \ oj b ». - •* 4« 1 ^4 » .a 


^ *4 1 jjJ&^ Ju^U L5 ,p ^*i jl 45 ^jl <1 jJJi>- 

• h l5j^j ^ 'I L f^r ; ,y b i5j^ l5j-^ ^ ^JJJ p? J* '^ v 

j! Ji^w« < ft JU-i>-l U I j ^jb j c~*m 1 ^ ^ j^ (_^i 45 J_~r 

Vc—-1 jJi>- syZ, oXtji i^jL i jl (J -j jijy pJ 45 jjI JU^I .zy ^ j&ji (5Wi!J^ ^ji 

i *Li5 4wli-« Jj cJl>- \j \j ^<J\ -^> -l t jjs*- i = 4, 5, 6, 7 ^1 y \j 4)L^ 


. b i Sj^i ^ (5j^ V ^ 

-I—£b> ^ jf *V ®<^b 4^>-\ . /a .* (^1_^ J^ 1 ^ -Jjf* Lf**J~^ ^ <^>-U<l4 4 j — A 

i 5y^t j^J>\>- 4-*^-L -&A tf\J ~ <J l.a JL>-l L (SbaJL —*) 1 J* J* J XS 4_*J>-1 —jJU 6 Ij 45 

: jt* jj\ 45 j~*j* ‘^—'1 j-^>- ^15 v-Ua» ujl^ jl c—45 jjl JU^I 

<U>-bj»4U4 45 ^1 JU^-1 (*—») ji J-ili A (c-^) J -Lib jAi A ^»LJm (c-jj!) 



u/ - r j j«" 


JL-iL L^lv jljUu X jjS\ . Jbt ■' - - - } 4j j- ■* 6 J: Ij ^Jjljb'l ^ jm Ij 

. Jw5* A*-»l>«*4 Ij X 

Nj Jjl jj t-~j- a£ .ij' ._ 5 T Jjj !_> (^-j ? Jli-*) ^li L Cj k)L—* — T • 

. JUiL Aiilj O JjS Nj C..»l J ■_wJ- <LX> J \S^J m jS 

Oof a£ jjjl (JLo>-l C~»i jJjl A^ ^1 <dl>J jJ jMjL J-* ^ 

^c ~ «l j*Ai>" Jullb k (_j!jb ^Ssjj 

. ^ «^4-* . ki—«l «l—> iT j ..i—a... 4 T t^ljb (_jl a-ajj- — Y Y 

L» O jjjjl j—P j J . fj* t—a* jl* JL>ib «L»-* Y j JU U4 4^^ ji ^?l 

*-»bl Ij (jjl • *j-4-* 'f <—*^l «c< s j^j J j 

n tiii a£ jA ut<ki>-l «JJiL jujL* «J«i bY jl*Y 1 -Lj.s (j ^ 

Ykl*wil jJLi*- ^Jili AI*ib 

^jLc- Y • I (_£jb jdj ^ Jy* <4 a£ c—-I 4 bl y 4jI>- jl^j <J j 4 A * ^jL — TT 

^SojL ^Ssj . L>«ijl A * \J > jIjlc-I {j+> jl ajL** jl^j 4l,j■ *j aj 

L ( j£j jL it +*y *JL-i L j! <l? tl ^ Ijlc-I jl ijA J $\. uU^S* \ 61 ^ jl Js>\ 

jl.ii A • . jj> «XJ<L j{ljJ AjI>-jL*J «JLJi Y • jl b_Ssj j> 

4^!Lb . C— ji\y ^Lfcajl^-i ^IJLwj j (i jSCjIj aJL^jAj eJ—i i^L>CjI ^IjlpI ^IJjJ j! 

i JS' Y * C)Lb ji ■iJU- ^^jA i&di ^jjL ^1 

j^ JLwi>-l C)j^) • C—ml eJL-i j* Y /Y -ijj jLlIb j 4 jlJIL 

j'Vi jA ^Ijl A> jN^ Y* JbL AiN^l-P vl^bjj ^bJL^b A-S* C—>1 4 C —*\ -^- jAj> cJL»- 

^ijl Aj jNi ^ Y j AJ L. b JCL^ k^La^lj! a jL^_*i Y ( « J—ili Xj j--i 

t X-ilj iJLP Y * OV* J- 5 J> J^l C—1 bJu- ^JUj jNi 

?C—J jJ*a^ (^JL^ ajN^Ip ^Lb (Jl) 

j^ bJLJj b jl % 1 * n jl Bjl^-i k LLj^ a^ JlJjIj ^1 P nt JL~S jj 

, JlJjIj aJU-jLj -U -^y ^-^ Li kIj' ^ JS' Y * uL* 

■ ^ V -^ 4 'j P nk J 1ai< 

o^>-bjj ^jjj J^j—i j^. j*sj> ^jA ^i^ojI »ji 4> it ^ ji ijijLjL-Bj jijiwj 

.c—-i jjj Jj*u-jj» AiU-jUi 



. I J iJ^jl yC\ j 


\A‘ 


J JO* \ • jl 4 bjZ jl^ Cil3jj JjJl> 


lijkiU 

Lf—iU 

S 1 ./* 

^4 *-U^j oJLJ* (_£JL!j is ^ 

^jL <* (_£j|jli« 
c~>-b ji 

0-4 

-1 


5 

1 


6 

17 


7 

179 


8 

1,299 


9 

2,599 


10 

24,999 



Ij djl — ■■* ^ JLaj ^J ; m * * - ■■ —’ 1 jl 1 -,^~ (*—** ?) tJLJU jJ ~ - T , 'f 

JlJ *L 1 >y~*^* <aiy* f ^IjIj aS ol >-1 t-3_^-i — i *■■■ 1 

Ajdy* T c >*j jfk j\ . jzS ^jA (jj^ tf»l jj-~** j*\ J* k^j —T & 

j£ 1 . JC—Jil» pJl-** <Jl\yA Y !»Uj <S JjJi ^ ia.4-1 Ok—wijl ./I “j 1J 

jj U Ow jl ^z-—) <>■ wLib j r «_4 * / ^ JLw^-l L '> l uL:—- c —j kX, yfc 



J-ai 




i5f4JU# p auji e*tf 


10 PRIHT"THE DISTRIBUTION FUNCTION OF A BINOMIAL(n ( p) RANDOM VARIABLE 1 ' 
20 PRINT "ENTER n" 

10 INPUT N 
40 PRINT "ENTER p" 

50 INPUT P 
60 PRINT "ENTER i" 

70 INPUT I 
80 S-(l-P) A N 
90 IF S-0 GOTO 180 
100 A-P/(l-P) 

110 T-S 

120 IF 1-0 GOTO 390 
130 FOR K-0 TO 1-1 
140 S=S*A*(N-K)/(K+l) 

150 T-TfS 
160 NEXT K 
170 GOTO 390 
180 J-I 

190 IF J>N*P THEN J-INT(N*P) 

200 FOR K**l TO J 

210 L-L+-LOG(N+l‘KJ-LOG{J+l-K) 

220 NEXT K 

230 L»L+J*LOG(P)+(N~J)*LOG(1~P) 

240 L-EXP(L) 

250 B-(l-P)/P 
260 F-l 

270 FOR K-l TO J 

280 F-F*B+(J+1-K)/(N-J+X) 

290 T-T+F 

300 NEXT K 

310 IF J-I GOTO 380 

320 C-l/B 

330 F-l 

340 FOR X-l TO I~J 

350 F-F*C*(N+1-J-K)/(JfK) 

360 T=T+F 
370 NEXT K 
380 T—(T+l)*L 

390 PRINT "THE PROBABILITY IS";T 
400 END 



t*" 1 # *)**'<!****** 


JUs-1 


)A1 


10 PRINT "THE PROBABILITY THAT A POISSON VARIABLE IS LESS THAN OR EQUAL TO i" 
20 PRINT "ENTER THE MEAN OF THE RANDOM VARIABLE" 

30 INPUT C 

40 PRINT "ENTER THE DESIRED VALUE OF i" 

50 INPUT I 
60 S=EXP(-C) 

70 IF S*=0 GOTO 150 
60 T-=S 

90 IF 1=0 GOTO 340 
100 FOR X=0 TO 1-1 
110 S»S*C/(X+1) 

120 T-T+S 
130 NEXT K 
140 GOTO 340 
150 J=I 

160 IF J>C THEN J=INT(C) 

170 FOR K*1 TO J 
180 FAC-FAC+LOG(K) 

190 NEXT K 

200 L=-C-FAC+J*LOG(C) 

210 L=*EXP {L) 

220 F»1 

230 FOR K=1 TO J 

240 F=F*(J+1-K)/C 

250 T-T+F 

260 NEXT K 

270 IF J=I GOTO 330 

280 F=1 

290 FOR K-l TO I-J 
300 F-F*C/(K+JJ 
310 T“T+F 
320 NEXT K 
330 T=(T+1)*L 

340 PRINT "THE PROBABILITY IS";T 
350 END 




| a 9 idL£ gUbjd&A 


IjJiT jX*. aS ,jijLfl: j*i ns —f j^jUa: crt J J-** -P 

jrH i ,jj| L . j*-iij? jiiJ jj lj o_jj ,y<l^* tilj L«-i 

jl laj _j jjjj jL-*J i jl jl Jli* jj . c » 1 jL>-i l! Ljjl jii li* As-y^>%j> aS jjIj 

. JLili j-*Z» X -Lif ( _p0_y • C—«l y '~*i J** J u 11 **■•■* ( _yil5c-~jl *j 

X ^yLi*- jljU'l ^L*j cS^ i f L f^-‘ lj ^lj J> \ <• C~m\ '*im|*{ ^yjLaJ j-f St 

j! B jjb L5^ ^jLi ^ 4jutlj t £ J-i v—Jj ( — o© 5 oo) jJ 


o-n 


-Sti-cib 


P{X e ff} = /(je) <fr 


. «Ju*U X ^jLjj jJc» JUirf j^Xtf ^jU i f ^lj 

gl: Jljicjl L lj B jj X biy JL^-I *_S C—I b\ j6l_. (> - \) kbL*_- 

t £ ~li£ <_£j! jJi>» JjIj X bj^ • Jj_)l ■**J 4—> cj\ j_j B ‘U^ fc-'*->^_a (JL^I>4 


. U liL a * 1j ol — ^ 





\ Af 




1 = P{X e (-oo.ao)} = 


f(x) dx 


jl y t Jli* (_$ljj ■ *I J f >->— > ■ jt Ij X Aj )»yjA A*J» . x£ 

j(\ — \) iJilfc* jl B= [a, b] 

(Y-)) 

pjjb i a = b^-Aj jl y <,(Y-\) SJjUj y j?l 


P{a <X<li)= /(■*) <** 


■r 


P{X = a} = 


f(x) dx^O 


y\ y x5” jlxj^-l Ij jljli* at .* yj f y oI—X w i* aS” JLx>-1 aS” x£ jL_» aJoIau jjl 

‘ 4 —‘^4 jr^* (^l j> • x-*l y-p 


P{X < a) = P{X ^ a) 


- fm -L 


fix) dx 


aj jT JLx>-l a S o— »1 j—*—■ ^Ssj-X -IX> . JUI1 Jtt* 




fix) = 


(C(4x-2x 1 ) 0 < x <2 

0 ^jyp y\ jj-y 


x '£ 'J ^ jI*aJL» —) 

. jul ijP{x> ij -r 

U^jljlt J f (x)dx = 1 AiilixL i c— I JUj>-I f j y ?: 

(4x - 2x : ) dx = 1 


, 2 2x 

2j[ "T. 


= 1 





i>.' 


P{X > 1} = f{x) dx = s 3 (4x - 2x z ) dx = i 


t J£ff jl5 OwUt l^Ij->- jl J-J (d-i^L^ 4j) jJ lCi L* j OJL*. y 1 JILd 

c—*1 yj ^]Lx>- L jJc>«4^{ 


r/ \ ) •* — U 

/U) = lo x < o 

?c— i JL^jli"c^U \a* ji> 0^ j->- Jl jJ-j (jj <S <Jl ».:„^l 

Vl^...%* 1 jliS' jlS* l!»pL*i ^ * * jl j* y^w*lS* ^>1 aS" 

Oj^lJ* 

f ee f* oc 

fix) dx = A I e~ x/wn dx 


1 = —A(100)e T/,lM = 100A 

0 


jt’XS jLS" \ & • j 6 • l y*> u~i_« u^ljj»- jl J-j t^SL j <_5 ( 


F{50< A'< 150} 


f>'» 1 

— e’*' 1 

J,n 100 


dx = -e-‘ /,ua 


= e -i/i_ e -wi« -384 


liC—l 


«jUL» j jioj 



JLiP-l 




P{X < 100} = 


l IHI | 

„ Too' 


e-*'"*' dx = -e~' nw 


= I - e~' = .633 


jLS" 1 4 4 q.J j y_}• 13^!.t PX /X ji ji tjb ^ 

. Jui JUbl y>- 

^l£>- L» y^L^a; j-JiS-* <S>j (c-pL^ a#) ^ JUa 

C-.I yj JU^I 


/(x) = 


0 x<100 

100 

-p- X > 100 


tJj! ci~pL* ^ JbL *Lxx*<o *^Svj yl jl A j\ ^ *5* 

y*j b i = 1,2, 3, 4, 5 t Ej ^Ip-XaL ^ j j~£ ( yy ?Cwl ^ 

i yjj j^J OJU yl l*J jji J^f 1 i^V 

»-r 


P<£, 


= 100 

_\ 

~ 3 


f(x) dx 
r iso 
100 


r 2 dx 


\j c.w^j1 _/}ji ' _j 4^ ^4 t E. jl c 


^5\/1 \ 3 /2\ J 80 


a/W \3j 243 

0L >J OjLp L f JU^-I j F ^,^1 j gjy aJ^Ij 


F<«) «P(Xe(-oo,a)}- = 


/(*) rfx 


(Hj'-» ii> ^b >-*> J J i 1 L5js^ l* 


^FCa)=/( fl ) 







y l^■^^4- i •* >>-»" ^ *S 'j iJj: r~ • c ~ - ' <j^'y cpy* 3^ y)y. ^^7 ^ 4 i>*i 

(jLMj X = aji f(x) ^^ rj S’e.l^j»><V-%>U»U^JlWjJ^ jlSL Jlljglijl 

; jjjl o-:> <, yj cjj^> <, 


i° 


■S X < a + 


i)-J 


a + r/2 


f{x) dx = c/(fl) 


e f(a) L Ljyj jj-? jljJaj^ J ^<i£j^J9<; L 5l *Ju«li jjX<5 ^Uo*-! t ^£0 uL-j *j 
. o—I a <j ^yiUaJ j*>£» Jl*i»-1 jl j_ 51 »jljj| f (a )*£ jL ^ l»- ^1 jl . o—*1 

If^T L JLoj>-1 *jjaj jj Uj-^e- jjb ijjrj ^y^Laj l$La j' p-fr* *-“*■* ui - ^ 

• l/* J*j» 'j '+ 1 jl lS- 1 ^ lA*" ‘pr* ,_r* ^jy*-y 


i#l$& ^jLjJ j*£a - r 

o—I «jl! gjy *i<W|lSi }iku (0, 1) xJu^Lj y jy~* l ^d f-iy* 

. JLilj yj 4j (jl tjLi>-i 

/U)-fj 0<x<1 <'-« 

{0 ^js- 0 Ji' jn* j* 

j f(x )>0 I j-ij i—-1 ^LjeSC f (x) *—S’-!— : —-L; a—: -Sb*— 

ni —>1 c—i_» x e ( 0 , 1 ) «_?L 4 J f(x) oyy . \ f(x)dx = !'dx = 1 
x e (0,1) lS^ f( x ) ^y*7 1 ■ -kUj jLisM (0,1) ji -bL X *S i j-1 ^ 

jl 1 j r L>»j . iy 1 *£j}y (0, 1) _p (_5 jlJLij jj» <j ijL—Sj (Jbi>-I LX i o—l Oj0 




P{a < X s b] - fix) dx-b-a 

J <* 

j) ^JUgli ^jI ^ xiL (0, 1) Jl ^JL^li ^jj l$oj^ X 4_S" ^Uj^- 1 t 


^ll jS\ vJL— m\ (ot, p) JL^l-J jt ^13 1 J -.- V JL* X t 

JLilj jlj Aj 01 



/(*) = 


1 

P-* 


a < X < P 


(y-y) 


0 


^ (Y-Y) j1 t F(a) - f f(x)dx i 

: Xyi ^ Ojl J yj Ij (oc, P) *Loli y 


0 a £ a 


F(a) = 


a - a 

P-« 
, 1 


a < a < p 
a 5 : p 


■ ^ Lf* cri^ 'j F (a) j f (a) jb y^ \ -6 j£i 



(ot, p)^ ^jL^j ji b * 4 jlj^ F(a) (cj) j f(a) (i-tJl) jliji ^ -0 


4 ^ I j 
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y ul jl iS 


I (1-3 y A )e ,2/2 dy< 


->V2 


£ 


dye I (l + y _: )e" yl/3 ^ 


(T-r) 


ji' J H 


dy 


[(>-"‘ - >- 3 )^‘ yV2 ] = “(I - 3jy- 4 )e 


—4\ -y 2 /2 


T'[y _ ' e "’ ,1/2 ] = _ (! + >~ J )«" >,/2 

dy 



ur* J U-J J-*» 


X >0(jly, jl J 


-(> ' - > V y ' /2 < ( e r/2 dy<-y 'e y ‘ /2 

Jf J Jf 


-x-'V lV2 < jV v!/2 ^<x- , C - ltl/2 


cr-r>kJjU.^ 

<jf x ->j~S (j* 0" jl 


\ - <t>(x) - — 7 =e~ 


,[ lim a(x)/b(x) = 1 aS ^\jj a(x) ^ b(x)^] 


4jj»?jd aiis 5 Jt*y t 

dJL>- ji IjCjI . C«^l jj^JLa — jl {S^ 9 * A?-* a J AJ jiJ 

^ A ^ Y Jl—- j JL-i eioU \ VYT JL* jj jP jj P = y' 

. J-i O^L p jjb 


- jffAjd c5^ 

p (jL*JL>-l t> ( ^1*J Ujl n 4^ 1 j :>!a_*; S n 

n —> oo i a. < b (jjljj ol^ <jl t jl*j Ju^Ji 

pja < -j = ~ ”*L s M — «*>(*) — 45(a) 

'Jnpil-p) - ! 

AjIjI A »,rfif 4^ i." — 1 1 ^^5* j-* *k>“ jl \ i 'ifb A.^«ux> l)^>" 

. l)1 CjLJI jl t JLi 

i ^ijb (_$! <!*_>■ jj> t _$L^J U..i > -t L« <j^£l 4-5” c—SL <-*?y JjL 

jj c —j <_£jXo j JUo ^ _y Jt jlJuLo np j n a£ 4 





l L ^ o,n 1 j ^Lal^" J_*iL i^j^j np {1 - p) <15 *jIj ul Jjl ^4 4^" ^"..^i 

. [c~jI c-jL^ j italS’ J * . * . 1 ? <^J-^ np(1 — p) — JO ji4S"n ^oliU ^\y t(JO *y 



^Ul« »j3 yi ■— j- J i 4 " 4 <&J Jl ■ 7 >1 > ^ £jU 4 Jj!k> i-S* -14 J jJ jL-U f “ 0 

lA?< jl LJ“S< • J j" LT* J L/^J 1 ( n ^P) 


Ja>- i w-*U T' jJ » f3-a 4^_** ijJsj 4-5 J—siL iljLiu X JLj-3 . ^ (JUwB 

0 lj (jl _j ti I (JO *y i_■Jjil jl . X^S Ijlj Jj-J T * X *5 lj JL»J>-1 . Jbi 

• J L^ S* 4 »^Ll4 

t c*-*l ■ .w.,fl Jl*j 4 7 .5 ^ijO^aj j 1^4 4Jl»-j»- (j 

• l^* (J*4»0*- jjj Oj_f4> <0 ^ r J_jiia> JU^9-i Ji-_jj l; 4_~Jj£i 


P[X = 20} = -P{ 19.5 < X < 20.5} 

= f> 


= /> 


1 9.5-20 X- 20 
v'To v ; K) 

,, X -2Q 

-.16 < —7^— < .16 


VTo 


2-0.5 - 20 

s/To . 


- <J>(.16) -0(-.16) = .1272 






1 yxL»I L sL» j; XL._pjo J_ai 


T > \ 


P(X = 20} = 




j\ x ■ ■ J OjLp Jjx 


. * / ) T 9 A J o— 1 jjly> xlx JLL Jl jl aS 

j'}j' t i^ 1 * J j ''^ 1 ^ x j''' j' ~ tj <~ ■ IVw \1 l «t ^ y j|_Xc 

L$U" la. .— jJL* j jiaj A_S Xlx yL_J i—JjL»*j yjlw ol^—jj_J ■"-^ .. i J . Q — I ^_?1 wb \ (2 * 
yX> Ja-X i XuS yA C-S’y-i y»^>LS jX C w l oX— AUijjX t JLwLa»Laj aS yjLjjT jl XvA»jX T ‘ 
^'kS Jj J jl JL- cJj^LLb \ <5 • jl Ji-> a_S Ij JUt-a-l Jj) . c—l LJ.U- T J • ja^X 

. . 1... L 4—Uu I X.- ‘.S' OSy— 


t XxS t yA oSj —1 jj—^L_5" jX a_S X . —L i jjLj ^ .*. ib xl x—u X .1 — z S j_3 : 

axliu—I L . Owl p = 0.3 j n — 450 jj *\jL L ^1 aL_>- j j y» xl—X jJL* uSj X Ojj —o ^1 ji 

• ■*i_f“ aw ji jl 


P{X S 150.5} = P 


X - (450)(.3) 
V450(.3)(.7) 


150.5 - (450)(.3) 
v450(.3)(.7) 


~ I -0(1.59) 


= .0559 


oSj—1 Lo_»lj oJw A_xiytJu jjii f J • jl j>Lib \ <5 • Jl ;jlw ijlj^ Xa >ji 9 jl y. a 5 ^Ijjlu 

? (j*jI Aa ^ jla: jX Ij yi'jUol ^lfj>y a>-) XUS'^ 

t J j>- J J JoiS jl XjlA ytxIS jX j;*l (jjlxi j*JJj iSJ jjl' jjwu jjlaUx Aj. E r Jll« 

^ AJ ->ljil Jrf' A-S Jjjl jl jw . XAX y* jly yjlii (*jjj ^1 Oa>«" ' j jW \ * * 

ybLajI yjl aS AjXXj JL—L—jlS . Jj— y« ejlxll L^al JjyJuJLS jlxi—a Xb ja 

l-L-t j j^jl 0 ^»«j xlj_»l jl X—<tjX ? J ^JilX^ j-fl A_S Xi jb /»■ «. ya~ XJkJ ^L»«jl Ij 
^jjj jjjl ajXJu JL—L—jLS a_S l y)LoO>’l . XunS Xwb Ij Jl xu—L Axu—b Jjjju—JlS ; jUxLS 
jXS>- t xjlX Jj^x—*iS ^ ji (^ 5 j»l l-olj aS jX t xuax jlji x*Sll xj j-« Ij XjX>- xp 

?Owl 


tX— iL A ; X IX J Jjr x—IS jlx_Lw y; l 2_a ^Jj Jj| J-S 1 ! x_jUS ^j-i : Je 

JLkijljl ~ L 3 j-i jb l 4 _ >31./^ri l_4->3J i lUj 





M jJL—4_S" -Lib ilwLwJ X J} \ ; . C%^l 4 1 .tb ^l-ip piJJ <J?-* *** *j* 

JlAi j\J* jLj\j \j i jjlJLP 4 jiJL*j ob^LLijlS" 4 _S" . 1 ? oT Alib 

}\ c. —-i o jLp i jIjj j j ^ lJlS' jii uii j 45 jb** 


l °? /l00\/l\ f . 

JUJU) -^ B64 - 5} 

„ [jf - (100)(i) 


* i - *(2.9) 

= .0019 

^Ui ^idUu ($lAj*iie - f 

aj t A. > 0 * oT <Jl— >j ^Ij <S a: ^yjUal j^sa 


j-iL j ) 


/(x) = 


Ae ^ J 12O 

0 J x < 0 


£dj^ • ij-j eJ_~aU (^Lfcj y jl .j al y-) Aj b) A. Ja \jL L t j -fL r j ^j^bjaj j-~aJL* 

C—l Jjj Cj jj-j3 *J i F(a) 1 ^1— >-^; uf »S\ j 

F(a) = P{X == a} 

= T Ae' x * dx 


= 1 — c* 


obU V J^aJ . xi>b «ub a£ jji> oL«jb F(<») = J^ Xe dx = 1 J^-ib <iJib 4 _>-y 
. clw*l ® Ja-*jl4 jljJL*® b jj I jj X jZ *\jb *£ Jblj>- 

»jiJ - u '~i j J b £J t£'^ o^*j ^J-* I jtj xT ^ i _ 7 i_j Ja* jj uu ^y 

b b »j^J j *-Sb Uib b (a!L>J j—a jl p jV jL» j ol> Jli> (jl jj . * I txc-*- 4 

t d.wi) ®i_JJ olmil O _jU~j AS^J-l ^ jl*Jj i_J—i (J > Oi j l—l Aj A^ *“^ ^ < ^i j 

t5 y "Ajjb (_^bj ly^AJjy Aj (Ja*' ji A S X .. 7— » ^yiLaj (_jL*jjjj 1 *—a* 

• u? U~*y jl k-J (S Jlt» 0_5iJ Aj j t J^aJ jl j ( __ r l»«J Aj I j jl 



4JU-<_$U jJca - J*ai 


j^jCu» 4j ^iiJj «c«JlSC* h_Ssj ol>j c*wU iJ^9 J Li S * ji , JUf f ^Jttc 
t Jj—i ^jlj jl J-J <1 ^*a^%**t j &I . C*^l \ = jq- jL U 

. JloLj Ju-ilj JitlViM Jbl* <ij J) T * J \ 1 ( T ) J 4iJj \ • jl ^!LjJ ( 0 l*-i ^ 1j 

c j> JlL 0^*^ <*JL^4 jL^j oJ—* X J—j5" j—* • J* 

I j\ JJJjUtf' ujJJa* ^l^JI 


P}X > 10} = ^e^ /10 djc = -c“ ,/l ° = e _1 ** .368 

JID I 10 

r 20 120 

P{ 10 < X < 20} = 7 i»r" x/,w dx = -c“ x/, ° 


= - £ * .233 


S, t > 0^ ^\j> £\ C~J 


P{X> s+ t\X > t} = P{X > j} 


j, f > 0 


O-?) 


^1 j J-JLi C—*1 jl ( \ -T) 4 '—^i-j j £' \j X j£\ 

jLc»-l U 4 C. . >jI #Jj5^ jl5 C. C-L** t^Lj ^ij ^J J) 4 l ~. c-1 . u s + t ^llN OJL* 4 _j el^Cn^O 

j £I i/»j jL*i . c—l jL~Sw jcS" jlS - c~p 1— sab>«i JilV «l£s-o *S 

t J+e\ j*£- ^ jy L JLa!^>- jJ <5 OLaj OwLi <~jLi y 4 _Li\j C —• t ji al£c_*^ 
t Dli <b ^—1 C ..*l «JjS^ jaI jj ol£c»0 ^jjl <£ C i. - j I jji* >-•■ . jJ <C—^1 jL^j 

. («C —*\ & £ j\y ejLk-il Jj y* C-pL- 
L(\-T) ijji 


P{X > j + f, X > t} 
P{X > r} 


= P{X > j} 


P{X > s + (} = P{X > s}P{X > f} 


(T-T) 


—i' j'j —‘jt ^ —*j (T-T) id»l— a—• j_j>- . c—»' jj( 

. Jjl jj-b ^Uj *5^ Jj«S ^ <»yCj( e ^ s + ^ = e Ijjj) 







,jUT jjj JwXS" j_i . ^iiajLS^ j ^Jaj o^L * v f JU® 

I j J jl 1 j ^ ^j—* <s* ^yy* ^y 4 {S* ■* j^j c-5-k-«1 

4^ c-^-1 «JLi *zJ& ,jli! <j jli 5* | j.j*- , »«.o *. c—! 

^yLoj OXi J* 1 . J-ijLAl^ p-jIc- 1 i3^jlj <>-Ij ijjljJ ^ jy? ^^1 ^ ^ 

aS ^1 jLki>-l 4 JLiL \ jut 1 jL L ^L*j jj (^1 j!^jli 5 c_> j~p ^y^Uii* 4.50 <Sii *S 

jJli>- 4 J^S xijj 1j <>"lj J-iL fj jAJ >!•■ O ■*! (^15! 4 4**rf j\ 

IjixjI c .'O .*1 ^U1 aS Juj^o jia» ji \j ^y L»j ‘ JjI ^y# c«--i aj jjj J'V Jjl^I L 

0^^ i3jj ij 4 j*-L (JjIj-> L> _?J^“ j3 C-^ 4 -U5^y4 IwLj jl£j JJ-«jl5 ‘wSnj 

^y4 4j»*Xj 4 Uj JJ 4iail>- 4 j 4 ^1 L „ C-WM-I 4>-b J-* JjX* J 

^Ijb jlJIjJL^ c—~j ojbl y jjXa Aj (ojt_^j L Jj’j^-) 4_£ 0L*j oi« 

jj iji ^1 <i Ij ^ C—•' jil Ji» c—ji 4 . C—-I X j^IjIj Ij 

Ij .^1 jl eJjLfc^jL ^ j aS ^y]LkI>-l 4 (jjli» oJ-*i ^Jy*i 4^i>fcJ 

. JLiL ~ j\ j{ 4 JL^ i3 y 

JLiL ^y» JjJ JJ L^lj a£X> 4 C.. ^ l AiaiL>- 0j*Xl 4j 3 J-i ^yfl 

Jj jl JJkj j C—m-I <>iail>- Oj^j X JLlS" ^ 4 ^ ^1 y . c. «. <<i Cw»i> jjjl ^Ijb 45^ 

* ^y'iS* 4 ^ % A 1 y\y . F(x) = P{X > x} 


F(s + t) = F(s)F(t) 


' ^juk‘ a!)2>[m y F(.) 


sli* jl 4 g(S + t) — g (s) g (t) £I ! jdj '*—' OT-t) V3il«c« —\ 


«(!)-G*=Mi) 

. g (m / n) = g m (1 I n)^^ jl j 

!tl,= *(iv ' 4)-*' , 0 or *( 3 ;( * (,)),/ " 

m 

m ., n 

■ u V i -^- lj 1 j 1 *- 1 —-j—^ g | jj-r'—^ g(”JT) — (g(l ^) ‘ Oi'-H 1 ^ 

. X = —log (g (1)) jTjj*s , g(x) = e"' w piJ la t g(l)= (g(y) j*-. g(x)= (g(l)x 





g(s + t ) = g(*)g(') 

^yylj ^I Ow »l j jl 1—LfJ <-S^ < — ■ „ .,■»I ^‘ ^ • "AiS"^ ci 


gU) = « 


jl i_.—« 1 OjLf 


(r-T) 


j JjU 1 Cm»I c^Ij jl «jl Qjjf* j 

F(jt) = e' A * l—e F(x) = P{X ^ x} = l - e'** 

. Cw<l oJL^ L*j jy lau X *1 a j 0 Lwj <5" 

Juki*> 1 ^ j-^1 • Cwwl ^JjL* ^ * * * ♦ Ja** jJL* jij-i-* lj ^j^J ^IjIj 1 wul 

oUL 4j jjJOj-^ lj U*J^ ^ ^ * * * j 6 ^* '^i *i 

Yc ^ JLiLj Ycm«I jJLa>- *j* 

e J+& *S j j—i O^-ij 1 ^jiJ 

U Qw»l Jl^I>-l ^jl^jlij ■ Ow#l x = ™3— ^1*1 ^ i^fd^ (Jjt* jl j-* 

p [ 6yL ^ .JJU-iL >5) = [- F(5) = e~ 5K = e~ in ~ .604 

jl C w<l OjLp JU^-I fll^ ol t JLtL (jd^' F ^^1 4 ^1 j l> 


P[iSj\ ir *> t+5[^yL^>t] = 


1 -F(/ + 5) 
l-F(r) 


. Owl a j 6^Lj_i_n! ^ o j->L.^w* jLc-1 jl ^J-pi &JL <-5” Cw«! ^LgJLL* ^Ll.*q t <1)1 <S 

OLp^i*l 4j <y *\->*> IJ ^ (JL^I^-I <£ ol jl 4 JLiL ^l-^J £^j^j 41 

. 4£—*1 jLj (t^\JL«) ^yU^I 

^A jl C..;- * .* <£ Cw»! ^y^UnJ ^j^J t V_fd^^j>' jl^l<J^? 

^j| • Ow*1 ^ — 0 jjL>ljl L ^ j^ oT i^jUx* jJLi jlJ l_4_4 j Ow*l JL%jl^I 

tib 1 ' 5 Ly^ 1 -^ 

. ».L. *Ij ^L*J ^Jtla jJ — ^ 





1 '? 


/(*)-!Ae'* x , > 0 
5Ae AX , x < 0 


= iA«-* W , 


-00 < X < oo 


, C...,«' «J—i jjj L jl 


F(x) = 




1 „ Ajf 
2 * « 


Ae Ar dx , 

* X 

x < 0 

Ae Al rfx + ] 

\e~* x dx. 

x > 0 


l) 

O 

V 

K 

- Ax 

f i 


X > 0 


4 :>j-ht JL*jl B <j A jl ^Lij^ c.i. M »l j\ji*^£ ^ ij^j* I j ^ * ki> T JUa 

ui l ^ 4(oj<i ^ JL.jl -Yc—I > c—I \ fL *S) 

4 JULS* a—il j N JL *y j.«* " ii aj i l*5 jS op\ 

jj aJLt Ojbj^ jljLij R ^1 p-£ jlj . 0—^1 A. — 1 *1 jIj L j - y -* a 

l J _y*ur* j*j jij Cjj_j*s<9 *j jjl jT i J-iL B jtX* 

f u* Jj >~^ U 1 «^oT i R > 0.5 


Y (c—I A = 1 


u* Ij 0 0^ <■ R < 0.5 jf\ 

*'j^ ^ iT L /_* j ,^j«i) 4^Jl_>- jjl ji 

• 4j^4 » 


P [Iktlo-I.JLi.ili-y 1 P L)= P(N< -1.5} 

_ 1 —1.5 

if 

= .1116 


P {LL^Iti— I.JL1 .iO —y O p L_,] = p{N a 2.5} 

’ I -1 5 

= u 

= .041 


^ a *~ *-5 j*-»L yjJiof Jli-»L jjiiL* *—jLL* 

J_>-lj JU y jyAi < iT*£ ^Laj jl o-*l X= 1 L ^C-»S\ 

(jljb jjiiUal (jU Jjt (Jjiyi ob (*-*1^- jliJ V J^ai j.5 a^oLl*-) Jbl ^j_)j O—I 





. (x_lL ^ \ ll 0 jl tjl jrm. j( oLj«j^ ^jiL* j 0 jIju* 

*iVt>i&'-r 

J P £dj_P If j-*P djb jl y£* 4j 1 j X j C —«i 4 ^oLjaJ j- S - 1 * 

^ P^fi' y~ ^ HO ?ij$ ^ J** j* f 

A(,)-^. F-t-F 

O jS jl£ C-pl»* tOJba 4j ^1 <*Wt *S J~S ji t X-(t) J~~j£ J JJplal4 4j . ijji ^^4 (w4j^*j 

. \j J-AJ-i 4-*bl 4 j dt^yL^l jL« j ojl* 4j*Joj ^1 4_sr lj * ^1 L* j Cn.^l 

&jS\ ■ ( *lj$ <S J* 1 J A b P{X e (t, t + dt )|X > t} 


P{X e((,; + dt)\X > i}= P{X 6 (,< , + dl) ’ X > 

P{X>i] 

P{X e ( f , f + dr)) 

P{X > ;} 

F{f) 


. -LAi ^^4 oLio t C ^ -l ^ 01 ^<*P jL*j t 4^ 1j (jjl <*Jal (Jl^I»-! i*y X(t) 

•diiU- jj^ (_/>_> >.Uj cj. j-ilj ^Likj (Jjl* £±jy vUS' L _^y oyS\ 

jl—^VJ Ju Jl>- 4,0 1 x1 ^_SsJ j^P L 4-JL> t 4,w lx > ^_$SJ aJJUmJIj JJ 4^ ^ 0- 

lj Jl jly <_f4 J-iLf OjU JuL X(t) ^jLj . C-~*l 

m-rn 


• gjy ^ tJ V^ 1 b^.r*b^ • c—1 c-jU ,_yUJ g}y ^\yi- 

t$bi ■ <_r* orr" LlS ^ b F £ij_p ‘ ^(0 ui'j^ £/ ^ ^ 

^AJjAj 4j Lj 4& JLm«iL <utb 4^>- jj *jj C^LjI 



r < a 


A(f) = 


d 

1 -Fit) 


log (I - F(0) = - X(t)di + k 


- F(t) = e k exp j-J A(r) di j 


iyi. y j' \Sj$ ^ 


F(f) = 1 — exp 


j/'H 


J k — 0 iC t — 0 jl j* L 


(f-f) 


jf ^ I yA- £y ( y-ib L| IJ ,^-i* ^Uaj" (»i3y olji y ^y Ia- 

J\ y*j . J-iL ^JaF- y^y-^y ^ (jljb ,sj,^ ‘ lS\j. • <j 


A (r) = a + bi 


F{t) = 1 - e~°'~ 


f(t) = (a + bi)e 


^yJ« l y ob jjj i -kjlJ L tjl y yjlj el^ *jl 


jl c—<1 ojL*- -<5 jy-i ^ of jl i£j$ J-.-j L j 


t Sr 0 


*i <J iy <■ a = 0 t\£j» 

j*\ji ji i 4 ^ ^il ujf jA *S $jji Uli>: f JUc 

(jLui^-1 <5" c^.^liwL4 ^jJ 4j LI ?c—*>■ ojL-p ^jI ^jc# ■ <1 jU k-~- 4^Ll*_ 4^il ^jA ^ j} 

<jl p-* ^J^r-* 0 y *^i^L hJ 1 *^ j^r 4 -* 1 jc* *^i jJJl« oJJj 

^ J 1 £\y ^ n (0 j *j* L ^i ^^ £-_y >k 5 (t) : J* 





1 jij "J JJ 1 p-* tjj* i—-'In* oL5* jl i J_iL aJL-j t 


\,(t) = 2X„(r). 


jl c^)l t A < B t JLiLoj oJuj B L ^JL* A ji 4^ ^jJ L> .« > -1 

P {j-ijj *j <JL. A l5_.j-iiy | =P{L^jjLS^—. jj-j** Jj]»>B | jij**Jj]e>A} 


1 ~ F m tfi) 

1 - r„jA) 


(f-T)j! 


Li i-».»1 j) j' ^ 01 j Oil L ^ iS ^ j* ^>L 4^ ^L>- 


P[J-S. jjl^_-i>c 5 L} = 


' r a 1 

- J 0 a„m di ■ 

{-Jo *•&>*) 

{-{\,WJ.j 


{-Iao*} 

-2j\.«M;} 

*{~L k - <,1 ‘"} 


JL^ij-l t »^w.l (_jj-i- tjj&A j j' i^i Or" (►* J j-* J- 5 j' * •-♦Vri *H 

(«■■ j .,^1 4 j j) (*J 0 glji U jjJjJ -bUj obbj *.. »J Ij J ji 4 ^ 

aS ^JLkX^-l .Iftf. t £ 50 < 60, A n ( t) = yyy _^l t jLb« . c—«l * ^c- jji >^50 

tC—I e 3 -0.7165 —-jJ ^ 4 j JL-6 • i^L 

2 

. il—«! g 3 = 0 5134 •* j* cS'y. <Jl«i»-l 


jSi3 6 

Ulf ,sjjj 1-fi 

t > 0 j A, >0 1 (A , t) jJL*IjL L UL£ £ij y ujljl-i ^y-iL^aj .*~ * i_S0 tj" 

J-JiL jJJ Ojjh^»4j jl t-LiL^fl 





r\> 


x>0 
x < 0 

oi jj 

T(t) jU_)s-4j *_)>-L (Jj*? Jlj&U; 

I <X> l’ OD 

r(f) = +| e~ y u - l)/" 2 dy 

I 0 Jo 

= (t - 1) [ e"V“ ? dy 

Jo o-o) 

= (t-i)r(f-n 

jj&> j^laj () — 0) l) 4 1 = n i tjl jJL« 

r(n) = (n- l)r(n - 1) 

= (n- l)(n — 2)T{n - 2) 

= («-l)(n-2)- • ■ 3 - 2I’{1) 

jl Cl— I o jLp n <_$(I ji JljJiUx 4^ Jj-i ^ I T( 1) = I “ e _ x dx = I liy; 

r(«) = (n-l)! 

UU- (t, X.) jL L; L*L? Qjy 1 cl — 11 = n ^>Llx * ^>w> 2 -Lp t 

urcj t JLfcj n ^LS' 1 j ^laii« JbL ^yL-*j o^3^7 <jl^ 

y~* ^J-^1 jH J il)Laj <J jb JL-ilj jl^J j-£*1 4 jJli-jJO jjiaj • ^ <_f* 

*ys L JJl£j jllolil JbL J* *S OJU ^ ^ol?<j3 4 JLJO j-jf cO^ 
T n jlxS' ji c oLJI (^1 ji . Jl*L (n, A, )^L^yLaljL L Qjy L £\) JuLl^ n 
viSc^-jS' T n 45^ . L .,»Ij a— b 4 >-jj j JLtoj cjl—li cLfcj j n «L*Ll—i *S 1^ ^ylxj 
c c#**^ ‘ n y}ji Jjl-k’" 4 <1—1 aJ>1J t jlxj Ij *S jjxlAJ-aLl-j jlJ ju jJ> 1 j j£\ 

jc—OI j 4—Ij t JLib [0 , t ] ji IajuUUj jIJju j>\ ji N (t) 


( Ae^A*) 1 " 1 

/(*)=] r(/) 

o 


no 


-r 


e'V' 1 dy 



ru 


^yjLoi J-«j 


P{T„ ^1)^ P{N(t)^n} 


= I JWO-/} 

/-n 

= * g~*'(AQ / 

/-« /! 

Xl [0 , t ] jiL*Ju»Li^ a £^jA 4>-jjU i oTjj 4fT 

^ jjj O j <jT n i j j \>Sj$ • C—«1 oJLl *J*~j k c—»l 

/(,)= £ g'^'AAtr'A £ Ac~ A, (At)' 

/-« /! >-n ;! 

= 2 Ag~*'(A/)^~' “ Ae~*'(AQ' 

(/-D! /-/> ;! 

_ Ae~*'( A/)' 1 " 1 

(n-l)l 

iSjt—J k.. ; S ji gjy jjjl o) . c—1 (n , X) <^1*L t_*L? gjji (^IjI-j T n jA 
^yl^j <; (jjl k n = 1 <5 a_J ^L 4i-ib *^y (A^jy (j^Uol j_j jl — n gjy 

• ^ <_r* Ji-V 

X „ (c—«1 C--i* j £->**<* J-A^ n) t = -^ j J, = y U Ul? £jjy 

(VJjj jtyp o LJLi jj x 2 ply ■ i j-^ l Lr‘ ^ lt* - 

Ua^ <h]y* j iyii OjL^I (j*-A* <> tS-^i n i^LaJ jJ a£ i_r* 1 <»r*J 1 Ua>- 

•*Ail(j-* ( ji^ kO—I JL-*jj gjy 

. c->-tay <JL »ji ^jy U ol iJ«jl j oLsy^- Aj U*- 01 j«5 


Jtflj T-4 

jL 5 4> ^1 eij —• —jj-laj * ^-*j—>■ ji Jj o Ua - a Jl oJU- <* Qjy 

jl ojUl*I OyS\ jJj t xi j **y <^U ob jj-aj <^1^ gjy 4 J-^»l ,;■> ■ ->jj <_*• 

<U*-4 j ji 4 o^y * 4 JL*Lj ^jJL^ JT 4^^*JL^JjL—_ a <> <jT 

,y*J yj*y***i c 4 ojjJj 

^jL_j Jl \^Sy *£ 1 j i . Jjb ^4 xJiL ^jl ^1 ^ ii>. 

4 j\jS* ( JiJj\ win» jl ^ ■■L*jT ji J y C—-I ObJfli 





YU 


I <ob jLLi (^Il,» j_j3a> j*-* j j*-*) t '- p, ^ m ^ J {j* jb jLS" j\ 

■ iS p-*b* i ^ ai <ji' jcpy iS^ji tjiy- ‘-rij* J?db gjy *$ 

"' Ji j J^- 4 *i Jri 1 j gjy 


Fix) 


i , --{-(^n *>. 


(\-6> 


^j»j I -^~ j * ~* * JL»Jli »jL5 sjIj (T — &) J L jl y ^jy ^ <_ji.iL.aj ^r - j* -* 4 

• Jjj ^ '-i--> ; J <• jf Jl^y (Sj j j ~*~ 4 ^ ■ J j-* c # 4 •■^*^ P j Ct, jL L J-jIj 


fix)- 


!(!)(-)"-{-(^)'l 


X «S V 


X > V 


iw*f etif*-* 


/\ iO 


/(*) = - 


1 < 0 < DO t 0 jl»1jL L { J~‘j£ ^jy y ..-W- < ^-SnJ |*-*>jS 

. XiL J^j ki>j4j j1 <_jJl^*- ^ll 


I 


7r [i +[x- ey 


-03 < X < 00 


AJ -lS" S*-j~ ^ 'jSj* Qj* <-£->& yy, •' J,< * J 1 ** 

jl; ^f -^~jl «J—• — 6 (J^i) ijb jlj—* X _)_)->»—« jt -1_>-I_f 1-S\J <LLu»Li 

*>■ jjj-i • kj-^i j* <y ^ b l* x jy>^* if yj i b X iiaii i ^ 

. ( JjjT jl I j t l* X j 



0-0 





t\r 


j ejJ ^\ Aj 4 1 ) L X aIoju l •*!—-' e.l -1 a.}b l)1 ■ * ■! D _ & (3^*^ A^ 

Cpy eS 1 .; 1 * y -> “ y (jri <d: “ - ' dr-JJ i^ijn* J*> j* ^ **■* tf* j-s^ 6 

. ^ .ili jjj ii»j1j L; X Jd' • <^—' 


F(x) = P{X £ x} 

= F{tan 0 £ x} 

- P[8 £ tan' 1 *} 

1 1 _, 

= - 4 - tan x 
2 XT 


jl (_£jL««J jl jj *£ 


„, , a - (—tt/ 2) la it- tt 

F{flsa}=---—-- + -, -~<a< - 

v 2 it 2 l 


• 15 y*ij* y J y ^ ®ojjJJjaj 

aLjIj L X 


<i 1 

fix) = — F(x) = : 

a* 7r(l + jr ) 


-oo < x < oo 


gjy X aS' 



cob 


iy = tg ‘x jJ"): iboL-Dyjojj-^oOljB-^ljAtg 1 x = ——r <Sj^y. 

dx 1 + x 2 

Oi’vi^J tg y = x.lfoT 


d d dy d l siny\ dy 

= — (tan y) « — (tan >•) — = — -I — 

dx dy dx dy \cos y) dx 

( cos 2 v + sin 1 y\ dy 
cos 2 y / dx 


- cos y - 


cos y 


sin 2 y + cos 2 y tan 2 y + 1 x 1 + 1 



dy 

dx 






T \? 


X-b 

■A«£l> jij o jy^ *j oT jS\ o—*U j Qjy 'jIa X j~>Cj> j/} 


1 


U ~ ) / i \ f» - 1 

X (1 - x) 


f{x) = ! B(a, b ) 
0 


0 < x < 1 
ji 1 j■* J> 


jT jJAS' 


B(a, b) = 


x“ ‘(1 - x) 11 1 dx 


Ji i 

[c, d ] ilyoliji jl jj‘ ac- y*J*^* *S (^1 eJb-b ^y i)l y y lj gjy 

j ojljdl JL>-I^j lj d - C j JLft.} 1 lj I-O* C ^ 1 * ^g li jl^i _j^ll C . . 1 

. XyX y Jj-Lj [Oil] 4j 


fix) 



a — b (J £ij (a, b) ^U^LiljL 0 


a iljO_— jIjJL* fjr-ij j c—«l Oj U: » -j *j c~ — i La t a = b yij 

< J& : b>ajjj . ( ?-<SJSLi) x*iy j y~\y <t iSr~> J y> 

lT*J _J j' 14 l£ j~~~?l , ^ a Zj£ ji 2 ^ f>4-4-* (ji'^—"I *! ^ 

. (V-6 JSLi) c—.1 <!jL^ o—l J o— 4,ia>b 


Y\0 


41-1^ 


/!*> 



—?- = -L (a , b) L L< ^l+jK-V-O JSLl 

a + b 20 


jJiUi d* 3< ^juU <xjy -? 

y ,»*<i L* j c. . J ^ J . U -* ji^Lju’ i_£j ^S" bbT^> L_J 12 

^ j c—>1 f jLw X *-S" ^ y t Jti-* ,j\ji . |*jjb jl jl j?*-* ^S* 

aS' jj! v-»“ jj b g (X) < y o*Li-j c—.1 ^ jV * jL? jjl ^1 y . II j g(X) gjy 

■ T~-^“ jdJ ^ b ■ • Hi a . yy£ jLj JLLIi ^Ju ji X 

^yiUaJ j-yZ** y . jlJL (0,1) ^jy (_£b^ X <\~£ t jpy .dH ^ ^JUx 

• o S y i 1 I *—■ '"■* ^ yj Oj yP 4 j t >—■ ,*1 oJLi ^_j3j Y = X Li xS* IjY 


F y (y) = />{Ysy} 

= *>{*" ^ y) 

= P{X < y ,/ ' 1 } 
= Fx(y ,/n ) 

__ J/'« 


jij ^b ^ Y u~i 


fr(y) = 


f A. -[("-D/n) 

J » > 


0 


0<y<l 




Y = X ^ jjj <. jlIIj t x L j jLjaJ j. «»* ,» X P JUo 

4 y > 0 ^ J-^l»- jij 4 —’j_^o 4 j 


fv(y) = / , {Y^y} 

= nX 2 ^ y} 

= P{-J~y < X £ Vy} 
= / r A-(Vy)-F A (-v'7) 


^ (j- 1 l5js? b *£ 

/ y (y) = -^[/ x (A)+/ A .(-v'y)] 

2V y 

J&*. gU isljb Y = IXI .tf jl 4 JLili f x JUa-l Jl£>- ^ijb X /l. v f JU* 

4 y > 0 ' -5j-> ^ jij o <j *S” C— <1 

F v (y) = P{Ysy} 

= /’{IXI S y} 

= P{-y s X < y} 

= -Fa- (y) - Fx(-y) 

/v(y) = /x(y)+/x(-y) y^o 

. jl£ <ii 1 — 9 at oLjI >—iJI o j jlS <> 


1-fiLU 


g(x) .L;5 . c-i-*' f x JL*i>-l ^IJ L <w-^o <5^ X xzS ^ji>ji 

OJ^<» jjjljJ . 4 i—J X Jl Ij^j |j_S’l 

. c-«l jij Oj y*p <i ^lj (_^ljb C—<1 «Jui 4_Y = g (X )\*SX ^Jou 


/x[g“'(y)] 



pgW^^ly /l 


/v(y> = 


y * g(x) 4X 7 » L jly/l 



- 1 *^*^ 


. JuS ^ j-Uo g (x) = y ji *5 iyi. ^ x jl ^ jl^i» jt L y\y g' 1 (y) uT j> ^ 

• U* l*J ^ S^" ^ J ^ ■“ ? 0>LJ1 


^5jii3 oUjyw 

«L? jt t P (E a ) =1 i 0 < a < 1 j* j_?1 : jl>j *Jljl Lf J^> JUi-* jjj ^1 y - \ 

.o—l a e (o, 1) oK tjjj J L )l j*i 1 jl j**S i P^nE a ^ = 1 

X — p- s, b E a . o—l • J— ^jy o-^Ij^j jjoi (0,1) y. X J-r^ j-* • 

. JoS - <—Lj^u 

^5 o—l ^j 1—aj ^j... «_7.»iJjL«j Jl>- jj o . , -> -1 jJ^j jLf <_Svj jj Jo~t- Y 


0 — 1 yj ^JS*P *i jl Jto»-l 


_ f ax 1 e hx ~ x a I 

""lO x < i 


Jj5Xi ^»- j ,jlja» ojlj>- A>-jj t c-jC m , T, k j b = m/2kT jl jj 

. JoS” *—I*.-* b >_—>■ y, I j a . o^aj ^ (_riL«^ 'j 

.JL^OyL‘lj(Y-r)iJ^-r 
a > 0 jA (^1 s -J^jo jl— c J—L t)l *y Z^*1 ~T 

E{Z > * + a/*} 

i 1 ^ >Tz^ } “ = e 

jj <*-£ c -I m JjJl—* (^jI.lJL-4 F £±jy ^ * ■■—>■**j—^ ^ ^ ■/»> *—-• 

jl^L jl j£ jji j*- *~ ** *S ^»\ <JL*x>-l t -£> j J-*/? P — -L 

X/iXiuUc—IJL^-IL 

- JLiL eJui £^jjj ( a i b) jj 

. JLiU G j |I ^ 

. jLiL X L ^ ) 

5 J>- ~*jjJ*l* Aj f (x) jl ij\ji AS C— I x jl X AJL-j^ ^yjiUaJ JT icj» <Si> J 

. J t j ^^ (wjill) jj Ij X . -L -*ji 





y*a\j\j \j cX *£ jlm jLlj i vOL c > 0 j X- j ^\jL L j-ii* X £1 ~V 

— c 

. JL^ A*-A>^a l j X xilj (0, a)^c jljb x J\ - A 

(ji-Lfr a t JL^ A»~«b« lj aX ^1 £jb t»uib X x (t) ji- (^1 jb X £\ — ^ 

. c^1 c,i4 j c-jU 

$ j-1 ^ ^ litf Jt*i*-1 Jl aS" jlx£ J_i>^! - \ * 

. JUc£ n = 1,2, . . . (^Ijj 'j T(n + y) - ^ 

j_a:> jLlj j tijS >U»j lj (X, t) (_sL*jb Ij U15* js*~* '^i £S £jb — 1 ^ 

■ <Jjy t < 1 eS^rf j 1 > 1 tS'^ cri' ** 

P > 1 ^1 j> -A-w jbiJ j *}j£ Ij J-j'j ‘•^2 ui'j-*" jv 

• - 1 <Jjj> P ^ 1 cS l >. J 

b o—<1 j 'Sj log x JjLL» ji log (log (1 - F (x) ) _1 ) jb ^ j~j jL-U - \ T 

?T / Y Ljjil *£ -L-Ai jbij • -A-ib J-jIj £ij y £jb F (. ) olifjA C—-I p Ajj! j 

. JLCS 1 _ 7 ^^j jL^» y\ji lj V . c—*' CX jl y>s £ijjJ ,jiI jl oI-IaLI* -U«Jj 




-M' 


■ w.a ^5b Y sl^ jT t Juilj P, CX. V (^U ^ialjb b X aS” *LAJi jbij 

^Jt^wlb J w—^l X = 1 jl*1jb b ^jL»j 


Obu -> ? 


B(a , i) 


r(g)r(i>) 
' r(« + b) 


aIojI^ j_jljb aS . ^^' ■ -*»■ ^ -■'-* & JL^tb (a , b) y o< j1>X /l-YV 

?C—«»ul (0,1) Jjisj iw—<1 X b (jif- 

» wLa^ jl2b . Ajj^j Jith lj (a,b) ^Ubji-ljb b ba ~ \ K 
y\y *S (o—bsb (_$bj 1 ^bb i b > l i a >1 o \£^A (iwiM) 


a + b-2 



L <1 _-1 1 L 0 ji L*j 4 S c_-i ^UJ >_£j L ( a+b<2 ib< 1 i a<l t\£ y* (*_j) 

• 1 y j 0 jj ^ j^UUJ L c—«l j£-i U 
. Xiv^» l«j [0,1] ja Juli! *JS i a = b = 1 olS’yk (yi) 

j"z * •* ■ C—»l F L ^-»_S’I y gjy 1 j j~*—* X ^ t _yy — ) ^ 

^jy c^-ly& jjL, (0 , l)y Y 4J? JL_jhj oLJj .xyS^^'Y =F(X)LIjY 


*S\jY i yi\^C j^-a JLj>-I ^0 • c —“1 f x JUi>-! ^ l^>- ^1 Ijta X SsS ^y —Y • 

. j^jLj CmiI oJLi luu j*c Y — aX + b L 

i jLiL <7^ j /j. <jjIa^ J Qjj* l£^j^ X e\£j* ilj Y — e — ^ ^ 

I yj) c—il CT j )i y»ljL l* Jl*y ^jy j^ljb Y ^yaUaj ■ ■V.kj 

. (o-«i Ji*y ^jy ijiijb log y 

.JL^cJJIj 1 -f lu^i- YY 

( 10 ) l ... i 2 i 1 1 j lyT O^yyl y ijlx^-l *£ Jj J - d i —j y^L^aj (_jl* yjc * Y j Xxi 5 y — YT 

iiyJL* * j ...j* ^yfjy D ■,l,. ‘5 ' ^j&y • *x~«l jy jb —j ^ ol ^Ok— 

.Q k =P{D = k} J ^ cr .yjLJl J Y J X 

■-VjjLi 1 Q t = - 7Q, ^ yl ti'y jloL- JJj (c_ill) 
k 

j j jL«_JLi \j Y j X -bL k i ; yi> K y\y D iS ^yl (_jl y j__ 1 L c_ib <ry : !ji\ «‘>l J 
^j— oij*Jji (_• -^—Jjl (►**! l...-i JuL Y / k _jX / k jy»wjk 

. (jiJSIj \ J yi* <S# 

\5 juaj jLlj (<_ill ) jl >jkii^il L (i —j ) 


O, = P ( JU -^'i—j UJ’ |»> « 


-YjX] = 


I 1/fc 2 


jXiy • < -— > IJ obl-L*-' )Q,--^7 jjy'j'jS—^=-TT <-£ (*e' J (_f* 

« ik 


JLi5 <JV Oj£\ (^) 



JU>-1 ,j-jj 




00 


o. = n 

< =* i 



. \ jl jSjjj ^1 i Jjl iJs- <• Pj 0! jJ *£ 

. jj-lLj iJ y ~* J j\ ^I^JUIp 0j» (_jl jIj jS\ _uJjl jvA <o liY j X .' * 

T Y Y <jLw« jj *£ i. J“[ (——j *£ j j—i ^ «Ju j t (^-<) jl t jjljjlii 
jl Cwf cIJjLp Y Y Y <jt —a j ^iajlj) . jj j j Jl. 

.(jlUjJjI^I+Up jl^^^^ljbXY J\ xJjl ^ Y jXiSy\ 


JSLye 

o--I jjj JU^>-1 Jl^>- L ^yiLjaj ^ X jl^ —Y 


fix) 


c( 1-X 2 ) 
0 


- I < X < 1 


fc—lfljSCjLi. (<_iJl) 
Yo - .«l f ljJ X j_(«^l y ^j y jwlJ (>—j) 

jlSX jUj lj jjPj* j (jl-vpl Jt»-lj <^j jl 1^*5"j* 'jtl—Mi — Y 

jlJIIj jjj j-jj <i (»L* *j) X Jl^>- j?l . juS' 


/U) 


Cxe'" 1 

0 


x > 0 
x & 0 


Yc—-I jjJL*- JuS” jl S «U £ JU <i ^1 *£ JUi*-! 

gfc ~ r 


/(*) = 


r c( 2 x - * 3 ) 

lo 


o< *<; 

•^J3-° y} _r? J j 



,y jUij ljUjJo _ J-u 


C. . . ;- * ,.,* Ojj ? J—ill JL«JL>-I £jlJ jjljj ^ f LI . ij* J** _P 'J 

JL iS *j\—-• J_jriLj jjj 4j f (x) Jl\ . JL ZS ^J^ m ' Ij C 4 £_.ll 


{o W2 ' 


- x 3 ) 0 < x < l 


jjj L (c^e-L-* *j) ^j.i jl j^JI 4 L .*j X JUj^-I ^lj —T 


/U)= x J 


x> 10 
x £ 10 


. JuL 1 j P{ X > 20} (._*30 

Vc— J >-X l> ^S'i J ; ( ^i3j3^;l: (t_^) 

juS 1 j\S ^ oii<L *mj ^jA jl aLv«j y jl *S (^) 

■ cr* J* j j 0 1 

jT jj* l*^” ■ *** (J-* * a ' A jij-i ^ tS' ■£** (ji.rd 4 ^i^- 

Xilj jjj <JLw>-l I; jjj ^11? jl ja i — , > -^j 


/(X) = ■ 


5(1 -x) 4 0 < x < 1 

0 ^ J - 1 


^Uj j^ 4 L *A*iL JuL j JJt>- <J j-»*-* 

, ju£L * / * ^ ^j- 4 

j c V c-^L* jl £jL * <jLu ^ 6 ^yUj <UaU 4j i A JUaJa 0 ^jlp i_£b*jUai — 9 
^jlj ^+0 V ,* 6 jl £jL ) 6 ^yL*j (_$l* <L^li <u B 1 i <,rt 5* ^jtp ^LftjUa* 

0-L> A J V <5" ^yUj ^1 4 Ju^«i .151^1 

jl jl L ^"..,■■» <> 4 JL-j® lj jl ^4_JjUll jIJ-> J fiXi o13Jl*jI JjIj 4l—-l 
C*jM^££ A ! ^ * j V ! ^ • j^j ^ j-il— 4 ^jil j-^l ^A -l> ^ a. a j 4j 

-l jJwi>- Jjlj d^-1 oJui 

J ol£ jp^ y ij 1 j oj\jh£ ^1 . Jj-t i jA L <J_^t Aj a jL ^ JJ 4-0 La Z * (^1 4,1a4) — V 

. JL tS (JLj JlJjL — jl JUS a jL 4 j jjS Ja>> a jL <J.i.^w. 1 *S Ij ^]L*Z^*-I 



tjM 


m 


»'j ( 1 * J A LT'y.y^ iji' <s Ji 1 -* ' • * *< B J A J +*.i Ji ^ ^yy\ -A 

. i^-jl (*j\**)jj iS^ A j-4-i Lj ilaii ^jI jl *JLrf»Lj i 3 i_j| jji- 

.Jjb iy>-j B J A ijri *b j^j* J B ^-fr- ‘ A j -*- 1 J - 3 yjij^ 
jjljlS" A jl ^JfL VO t 0 * C YO 4J ^...J y 4j *1^ J*4M 4~- 4^ ^4 

Vl^>* V-Lilly* ja\ ^jjl 1 j Li . J-iL^y* 

j* ij*yy\ ^ Cj^ ^ ^ t^s* ~*j\j lj* <t \ * c-pI— ji U^> 

aS ^j1 JUnJ 3-1 . -L**j tl~*l «-L-i ^jy C+>~\j£j jjh ^ # • ? * J \ * (jii ^ <y 
cwU>LJ jy£ ^yyl ^ * - ^0 C-^l— jJ jJLi>- «L^u JozLa oLjj ' 4 j' crri 

?iL***1 jJLi>- JuyJ- jlil. a LLiJ ^ % ^ JL*I>-I t -Lit 

* _«t>«^ c..*<l ^>yUa> . -Lib o^ — 36 j |l = 10 ^Ia li JL J* ^IjL X — ^ • 


P{X > 5} (till) 

P{4 < X < 16} <^) 

/>{X < 8} < v ) 

J°(X < 20} (o) 

P[X> 16} (<i0 


G = 4 , |± = 40 l J L* jJ | ^jyi (^IjL 4 4 ,4.1a . * Jj (^L-il <->) *uLJL—- 01 jb jl J—4-4 —\\ 

Jl i£y? oN jy A.? JjLj ^L- 4^ jl jl (J^-* * JL-*I jl jLpI b i a£ ^jjl « J-iL { y 

^jflj jJ \j ^-j\ ^ >, **j—* A>- y C* —*1 jJLL>- c J .l !v j iJji» Jl—- \ * jl JL-JiL jgjjl 0 * 

j^*ljL lj JL *jj JL- Y 0 ijA <£—1 4_S > ,Li^ — \ Y 

j oji ^ jl JLi Y 0 01 j^ jl (jj-L^jj <>- . J-iL { y G 2 = 6.25 , = 71 

j ojP jl ^jL* ^IjL L^_»jL^>* jl 4>- V L Y 

^ .:...> g^JO 

^I = 0.9000 li JL J Q)y t5^ *»-' — » * - j-j) jy j-y-y* A-*Iu ^ Y" 

jl Ju<3 jJ * *»!»■■*I ft-L-i ajL .9000 i .0050 L yly jll^L G — 0.0030 j 

Si j} JUbl y- oUL 



trr 


iL-aJ ^ La J-Ai 


p-wj?L* jl jJL* . jl£L o j |x — .9000 L <JL*y t £^jta { j^y* 

J—iL ^y .—»_•« 4 ,*L» \ • * ^jaJ jJ jl ^ji*A JIaIj— 9mJ ftjL»»-l *S O jl_U»v-A 

-I J Jjl>- 

j \ & k f* jJlp <S 1 j ^ v L 'y, ^'■‘ ,i M jl j* Ij <JjLw ~l > ^L — ^ Y 

4 jj-5 j>lt jL T • ♦ LS-giJ jiJ^ ^l j£\ . jljJT 4___*L>w« <w*jj-SJ L jj-*£ jjfclb jL Y * • 

. -LJS" I JLj «3j~i jAli* jL ^ * jl jl^ S* & J JtP 45^ Ij JUs^-l 

£^jjj j^ljlj J j-£ ^y-Lljj I^jjIa a-LjS'JLj y 4JL*j 4j 4^ y^^alS' ^Jbi-|j ^Ia *uil y y+£> ~\& 

aS (JLaj^l . c^l c-*L- CT = 3 x 10 j < J-L — 1.4 x 10 jialjL L (JL *y 

o^-Lm \ / A x \ ■ jl y^+S y_p L <J*IjJ T * JjIj*- ^J>»Li <*£1 IjJ \ • • jl <_£l «jjJ 

^C«“l j JJL>- < JuiL lC^I 


^jjLaj j**. I* X bI^jA 4 c..>I e^ui 45ljl Y ^J-^aui oLL jj 4iT (jjy<*Ly jl ajU ^ i L — \ 5* 

Ij Ij jI-lL* ^1 . jyS 4_wfL>^j I ij p{ X S 25 } 4 p = 0.1 j n = 300 ji*ljL L y} <L^>- jj 
4 JU y < —*j ja! jl bjIat^I j j . -IjS' 4 <j1 <Jt* y v _ o yu L (l-j) ol ^j^ljj »— oyj (oUl) 

oLaJU-l ^i.*fc>^!i jl *S ^jI Ij JL*~J jJj P{X < 25 . 5 } <ZJ jy * j > 4j Ij w>jlln< (JL*I >"1 

. (jUjIj jLl Y OLjtj *** (_$I^j) . ajjS^ 

J jl Juu? jJ && 4^ v -r" , iJ^ J ^Jl—“ 4^»jf - j j-i ijf* 4j3jJ ^jj Jj (jl AjLp^jIS^ jJ — ^ V 

• ^Ij jl^l jll^l-b^jjilOj^bljUASL-^l jl^^j . jJl^y jr^ 

: (*?■*** 4>* f 1 '-> jO tiy*$ l^\*t£\4&+£y4^4jji\Aiti* J i { j .JjjlfllaAj 

4 JjL*j j- 2—t-jj L jl# Y^ 4^L* ^1 j-^l . ^-XS' 4«jlJjj jlj ^ * * * Ij a5L- 

ol^ (jl 4 JjLj jL (j Y 6 jl J^S j£\ 4 aS ^yjy0 4 C...--< 1 4_-Jjl 4^j| a£ ^ ij£ 

A*S ^U^-l 4 -L^l> ^JL-^ < Lt_#!j ^1 . O—-I ^JL^I 4 ^ .* ^j| 4^ ^^^5* <->«^_Zj 

. JuiL VwUjI ^5w c....>I jjJL>- (jLfci»-l ^jjl ^c«^| jJl5>- y C—^-jjU 4>(Ji 4j 


-I ^yial* LI. lI*. 


4 ^1 aSL- J,L:.^ a v^LW • » • jj - ^ A 


. wLaj ^ ^JL- 4^w> a£ 

jl J-^U- ejljJl — oL~* J -LAm » — C ^ *l ajLi ^ Aj i^yy^Oj ~ \ ^ 

^Ia ymmA ljL L JU y £^jjj (_^ljl^ ^ <lwl «JLi (.yLimljl JL Am* jjt^J jl Q.sL>fl-lr 4^ ^1 a!x4j 
oJut w>L-bLl «L^ tr~. j ( UjUoIj *!> Uii jl ojljjl *£ JU ji * C— - I (t jf ) 



JjLaX jiy#* jl . Cwil (f 1 j ^) ^Ly^ljL Ij Jl®y y ^Ijta C—-I 

<>- jjjljl Aj 4 JLilj Ct *L.- AS* yy y* J jl ^y-S" • 4X—-1 & ojljjl ^ ^y£ ty* 

Ij oL-*- ^JL»ij jJ <Lfl» <-S" Xjjx-Ij ^?l <jL#5L IL>- 4 CX jljJL* 

Yo*~-l aJy JuL- 


y*ijlj L ^ylL £-iJyJ L» ^.iLaj ^5<■ (c~*L- *j) yyL j yw ^$ly ^J^ JLJ “ Y * 



V0—4 j-La>- jljT c^L- Y Jl ^^yu jLj ^1 JLi> 4 (c^ill) 


yJb 4-S* ^yjyua jJ 4 -L»£-> Jyk ^ • Jil'J <£ ^^tyi JL+ X . ^ 1 (<~j) 

Vc—-1 j-Li?p c—-I y J L j c~*L- ^ Jl ul oJu> 

j>j-=r .c—A, = -i- j-^b^ 'j i_*j^ £jjy lS'j' j _Y ' 1 

O 

Yc—-I jJLS>* xS j\S JL- A jl Jl yj y^lj JL>-I .>y*j ^14>^:--4 <jjyjlj 


Jl Ju \y jjJy>- kSo <5* ^JLiL- 4 jljljJb .ilJ—«J XS y uL^> yy_>- ~Y Y 

C-—Ojj Jy>- , Cwl —— y*ljL U ^y l%j ^yjiLaj yu* i^» JuLy <j OXi <v?1 y 

b JJ ■>>»■ J>) j>j-^ I ■ ' * J j~^ Ji'-* ' * * ' * bfj' J±s Leol aS Jjla yji 

<)l—• ?c-<l j-iA>- -A-tX j\S" jT jl (Ji^* Y • • • * (_jj ^S" ^jjl JL*^-I Hji*j 

i(* j ^j_y tib lj iji^'y lSX^ jd 1 ^^cX-r*b 

. J^S j\ jZj U-iL t (JjU jl —» j> ) 

a£ C~-*l jljf <JU« J J>| l«Ssj a ^yA,(t) — YY" 


\(;) = .027 + ,00025(/ - 40) 2 , t a 40 

t c . JL . > 1 j -0L. Y * pJ. fT y?ji ^I 

•Jjj lj (<—j) yJL- 2 * Ij (<»ji]0 jLL>j_~< 4j tA-jl oj Jo <S 

Y c—-1 jJij-JuL*j 

■ 0«-*l jij Ojisliia £jj ^b' J j*i* l X j+* ^ij y 4L^ ^ j -YY 

A(/) = t\ t > 0. 


?C—<1 J-Lisj- XS juM JLa ji NlS" |*JU jjl *S jjjl JUj>-l (cji]l) 
Yc~^' J-&? 'l/Y j * / Y |»ii <jl«j ^ jj' JUj>-I (i_j) 




l J-" 


TT 0 

«! jJ-iy ijjLj ^Ija JL* ji ll 4 JL- k^j pJU k^j JL*i>-l (<>—>) 

. O—*1 k*Jjjb* k -Lib k"-ak-1 (^ljlj> ( — ^ k \ ) jJ X — Y & 

W > 5} (k-iJO 

P{sin (irX/ 2 ) > 5 } M 

.1X1 ,jijU^ ^jlJ (<-j) 

kj.}1_*_* k_ ~_j ji jA ^jl JI ,:,_>■ I k JLjili C-aMy^> y (_jljl.> ( * J 6 ) jj Y j£\ — Y 9 

?c—«i jJi»- JiJiLijyji*- 4x 2 + 4xY + Y + 2 = 0 
jJc-a JUi?-l £jlj k j_ 1L X =1 j^ljb L jjc* k^j X — YV 

. JuifT <*..^1^-* Cw<l oJul kwja^^xJ Y — log X L *£lj Y 
. jl^Lj lj Y = e x ^li t -Lili o(* j ^) ji X j^l — Y A 

0 j —*t-• c— jIj A jT 4—S' i R = ASin0 £-L>y c~*\ -Y ^ 

■ C — 1 (Vjj 1 tib 1 - 4 (- y' y) ^ 

OyJ Ot <Ojlj Ij tJ l-j< j\ (^1 <]j-^1 . (j* jrix^ »-£.w.~..Jlj Xj^laj j3 R j- * 

JLlS^ C—jL^p! ( ^-_4 j 4j 4 JjJL? 4_£ R *ladi al_? l)T Oj*-i l^Jl> V C-P- Li j 

y!y j c-jIj g Ot>> *_£ OUo R = (\) 2 / g)(sin 2a) Ojj— 

. c^l olj Qj* ji r 4 ^ 5 ^^ ^ A • 






ft# aOi* 




L k_.Lfrl J j . J—i tJU>w i£'^i ~ * i$ l -fr v jy *j J 

(_jljj LjJL»i?-l jjl ijL jj (^Ijj . |*ijb j\£j j~» jr ^-A ^ ^y.y* 

‘-ijj -*j y.j jj —* *j Y j X JL»jl>-I gjy g\j Y j X ^yjL^aJjJ ^a 


F(a, 6) = F(,Y £ a, Y s ft} -oo < a, ft < oo 


: V^ 1 jii *i Y j X f ty g}y jl j'y^bX^jyJl*- 

F x (a) = P{X&a] 

= P{X s a, V < X)} 

= F^lim{X<a, V sft}) 

= lim P{X < a, Y s ft} 

b-*oO 

= lim F(a , ft) 

b-*cc 

-- F{a, 00 ) 

(l*(^1 j! oY aIjc* jj j jb y y*~ 

■ jl c—<1 kijjLt Y Jy° (j»*A . j*j1 0 jLcjI 



tta 


Fy(b) = P{Y^ b} 

= lim F{a, b ) 

a —-30 

- F(oo, b) 

■ X*U YjX 4-JU-) ij (j\4*±jy t—ipl \j F y j F t gjy ^y 
i ■— >■ y jlj-j y {£ jyl*j lj Y jXJt.«— : _>-l aj -i»yy »_>1 J-? f Uj 

jji Y j a jt jjt X ^T_jj JUj>-I xzS i tAi* . ijjTc.. ■■»j a; l$jt gjy 

: ijji y f L»mjl ji j Csjye Aj _>l£ y\ i A^U** Ij b j! 

P{X > a, Y > b) = 1 - P({X > a, Y> b} c ) 

= 1 -F({X> a} c u(y > b}‘) 

= l -P({Xs«}u{y s b}) 

= 1 -[/>{Xs«) + P(ys b}~P{X^a. y < 6}] (\-\) 

= 1 -F x (a)~ Fy(b) + F(a,b) 

^jj^j jl_jic-A_i jT j* jj> *S o ■ (Y- ^) aJjL*-* Jl L>«- c. H >- (\ - \) AJiLn^. 

: SjJ y 

F{a, < X s t) 2 , < y ^ M 

= F{a : , b 2 ) + F(a,, 6,) - F(a,, i 2 ) - F(a 2 , 6,) (Y-\) 

‘ b l <b 2’ a j <a 2 

: pr* '-kj" jij ^jy*i b Y _>X 

p(x, y) = P{X = x, y = y} 

. ijS' Aj—iU^* jjj Csjy# aj p(x, y)(^jj jl IjX g\j 

PxU) = P{X = x} 

= I p(*< y ) 

y:p(*.y)>0 

-/A js~* 

Pv(y)= £ pUy) 

Jr:p< x,y)>0 



J -a* 


YY4 


Xju* tjQ a f j 'jA ji V (_jl _>li (^1 4**»- ijal.rtTi oj^_» <~- .L^ yjy, JUt 1 JU« 

pJLi kw-jLi^Lil X ,4,». J j«j* (^Ia 6 jljju jjJ C Y J X j?l . J^J! ^y ^jL^- yl 4 jQjt & J 

p (i, j) — P(X = i, Y = j) Y j X Jl— » —:—>-l ^j—?r (*-!^o, jj —&jTjJ —-L 

: jlc-JojLe 


p(0, o) = 

p{ o,1) = 

P(0,2) = 



40 

220 

30 

220 


p(0,3) = 
piUO) = 
p( 1,D = 


p(1.2) = 
p(2,0)= 


p(2,1) = 



60 

220 


p(3,0) 



1 

220 


' C ■ • * y \—9 JjJls^ 4; yL*li i)\y fj* I j LjJU^-l £jj\ 

^^2 J l» j S i.,* jl X Jl .» ■ > -l 0 «£b 4 J. i *1 J 4_>y JjL aJUfl^->- 

Ij l^jl -L>j,—t ^y yUp jb2T Jj>- ■ -4^ {.?* C ■ <> Ljjji—i ^ 

. Y j X ^JL>-l ^ j>■ 

t i_JLjl_I £q--• l£j ^L*PjljjLji- > .,fPjA ^ j-J . I—' 1 Jl.lt. fl 

oj ^_p . jjj: _ —a *—>vj 3” ^Ijta y V * j 4_»»j Y j -L^s y T6 t ^ ^Ijla Y * 

L j —j J2 s — * jjkj o'—Jl... q . : .. j-I L 4_>»j j* i ojlyLji-yy *S.i- jS ^j-i 







,i_? ji 





lS^ ijjl 01 jSji-i jI-A_ mj Gj jl^w jIjl. j » » B 

• -^0 \j ^ Y —f 0 j Jl>- 


P(X = i, Y = i }\-9 Jji* 











LSlfcjjiI* ^y £tjy- 


^ = 0,0 = 0} = ?^^} = .15 

P{B = 0, G = 1} = P { iS >ySSJ^r j ^ \ } 

= P P {>i \ | HijS \) = (.20) 

P{B = 0, G =2} = F(V tL ^jA jT ) 

= P-[£»*S T }P[j^=J> I di^ja} = (.35)(i) : 

. a y*> o-JLiil_*>- <y LfJ U^j -l <JL 

J-iL c-ib *y?j F(x,y) XjL* wyf WjJ lj Y j X 

Oni-^5 Ji **y+>*^Sj C Jm) lJ i K AJ>-j\ C<*j-*>w» J* j}/ J X J* l£ l j' <! *S 

f, ..lli <Lilj (c-J ola^* 


P{(X, y) e C} = fix, y) dxdy 


<r-\) 


jLlp-I jl ^lyJa ja Bj A j?l .X<UYjXH|JJ'** < (^*fajUljf(x,y)^t' 

C = {(x , y): x eA , y £ L d>T jx aiiL yLo- 

:a_P ( _ r .^(r-\)yal<M jl 


P{X e A, y € B} 


f{x, y) dxdy 


<f-\) 


F(a, 6) = P{X e (-oc, a], y 6 (-oo, b]} 
= [ [ fix, y) dxdy 

J — <C J — oo 




(T— ^ ) <S^\jCA jl ^1 jj ^1^3*- gt fljui * 


P(a < X < a + c/a, b < Y < b + c/6} = 


d + cifr |*o + <fa 


(*i> ^ 


•aj 01 J? 

: Jbl 4 j 


fix, y) dxdy 


• fia, b) da db 



JU3-! ,j>_p t 




jl ojl-Ul F(a , b) • JlOL c_-^j b j a jj f(x , y) j Ocj -jS db j da <£" jT J <i 

■ OLij (a , b) 4 j lj (X , Y) jIj^j 

J ■■!..>*I yj ■ > *J LjjT jl OvJ^A <■ J. * —-L O^»--j Laly Y J X J>\ 

. JjI ■— i < j 4j jjj cjjj*u> *j (JL^i>-! 


P{X e A} = P{X e A, Y e (-00,00)} 
f(x, y) dy <!x 

a 

fx(x) dx 


01 > *s 


■I 


/*M- /U, y) dy 




/v(y)= [ /U. y) dx 

J —00 


. u—jjj Cj Aj Y j X JU^-I . y 1 Jllo 

2e‘*«“ 2y 0<-t<oo, 0<><oo 

0 jjr jj 

( ^ ^ <y*\*%* C—l jiU>» 


p{x> 1 , y < 1 } = 


2 e l e ly dxdy 


0 J 
■ 1 


■’(-■■ 

= e~ l [ 2 e” J) dy 

J< 1 

= e 1 (1 - e 2 ) 


dy 


: Jff 



,y jLo; f\y t y a i 


P{X<Y} J [ 2e~‘e~ 2y dxdy 

U.y).Jf<y 

= [ f y 2e' x e~ 2y dxdy 

Jo Jo 

J * OJ 

le~ 2y (l - e~ y ) dy 

0 

■ qo r 

= 2e~ iy dy - 2e~ iy dy 

Jo J« 


P(X < 


-a r<*> 

a) = 

Jo Jo 


2e 2y e x dydx 


— e * dx 


J^l 3 Ji kJ jLrfj daju XxS ^ji j Xiy£j Jaj jj R^U-i *J . W> 1 JLU 

jL»i*-l L ij j1 _ ■« * L ^ ^^ tj* k— jL. -* * z 1 1 

£±jy y^-i J9“lj jJ I c OjL-f-4 j) , Jjl*Uai ^,j| ( J>\_i -* 

<hxaj ol, alf^A lj Y j X j jL^-l oL^>«ji I-Lx Ij o^j! j (. c—I *-Li 

YjX OjU <£ i ,j> ( \ J^-i) °-LJ» 

* jl_j OJ_j-o3 


y) - {; 


Jt 2 + y 2 i= R 2 

x 7 + y 2 > R 2 


. c —«l «jjli ji ilajj j> (^jL—»Jl«i>-I L (X , Y) l 

. Ju^ I J C j\JL i* — \ 

.jutf U, Ij Y jX^Ia^U JlSl^gljJ-Y 
?c—1 J-iL a jl jiJLu Ijl* Ji o-i-t a Ix aj *£ ^1 <JL^i>-1 ™T 






rrt 



fiji JUl»l £ljjJ \ 




<y f>y y - 


jjj 4j Y ^jli? 4 jjLil 4 j j} L .X 2 > R jS I c—i jj**& y)j* jIjlJL* 

' C- .«■>*{ 


fy(y) = ^pJ R 2 -y 2 y 2 *R 2 

= 0 y 2 > R 2 


2 ..2 


^_rfL>o jjj Oj j-** 3 o t.!_._«ij 4 ti 3141 Lj i 2 = "v X + Y 


£-J^£ L 


. . * 


F z (a) = P{JX 2 + Y 2 ^ a} 

= p{x 2 + y 2 s fl 2 } 




/(x, y) dy dx 


- —Uf dy dx 

*■«* J J 


a j _< jl tj _jb c~>-l_ » L j>\j> [ j dydx Jl £. _:Jl jl _p 4 _S 

**— 5 2 2 

x 2 + y < a 

. C -- *l 713 


: c~d jjj Ojj- 4 > *j Y j X *tjj ( JU* 


«>-{; 


0 <x<oo, 0<y<oo 
J 1 * 


■ — jj*-* >—-4I <— 

: jvij'' 5 ( a > 0) tj\jj j v-Uk Ij 2L ^ijjj 1-i^l : J*’ 





Fx/yW - P 


H 


e" u+y) dxdy 




r oo 

= (1 -e- y )e- y dy 

J(> 

r _ y <r“ ,+ " y ‘ * 

= -e y +-— 

L a + 1 J 


• •* } *■> jiJ ^ Ju 5 

/.y/ v(a) = I/{a + l) 2 , 0 < a <ao. 

. i^5" jaj n = 2 wUjl> L S ^o j_*j lj ^y-sL^u n 

X C. . . <. Xj i Xj (jL* j .—. « , ' .» jl F(a, , a,,. . . , gjy 


: (_y y.j ^ 


F(fli, a 2 ,..., a„) = F{X| £ a s , X. a 2 , ■ ■ ■, X„ < a „} 

J*r 4 S f (Xj , x 2 ,. . ,x n ) JJjL* 1 j j < n t </ 

• ■ |M 4« ■ Ax is—L aj 


P{(X,,X 2 .X)€ C} = 


/(*!,■•., Jfj dx, dx 2 


<■>,.'„>cC 


• A| , Aj , . . ., A^ «A^jL» ^4^ 4> - jl Tl ^A 


P{X i € A [, X^ g A 2 } ... * X rt £ A,,} 


/(*1 .*„) <fx, dx 2 ■ ■ ■ dx„ 



fljj gj_y- J-*» 

<i' £ jjl t f V k ji> u “*-* j' l& ■ l*' 4 ^" £±3^ * 6 ' J 1 ** 

i^i*i j^ jj0j* 4ij»i^ ^~~~ * j oL—^jbUjl n AJLli t^i jl aS 44 I..J 

n 

TL.jS\ . ij-i 4 X p = 1 ; Pj , p 2 ,..., p r ■ >-l L i«wy 4 j j^a\ jj r jl 

i = 1 ‘ 

«L? jT 4 JLiL i JuTyi Ij 1 $ .t.iUjT iljju 


P{Xi = n u x 2 = m . X, = n,} 


n |! n 2 ! . . . n ,! 


Pi'PY ■ ■ Pr 


( 6 - \) 


. X n . = n ijl ji *S 
i= 1 1 

l l j ^>ji Ij ^jljUjl n ji UjU^ jl AJlJi jjk 4S y b (& — ^) Idibw 

Pj 1 p ^... p r r jU-^-1 b L^JbUjl J*^.}.:„»l i j ^ji l> j «ib i = 1, 2,..., n jl> n t ^1 i 

I Jj . C- ■.«! oJL>l tl.ni <j vl.-al --- - - jl rJ L* a]I—J j ,vl ilJ «j 0 J JL»i . *• 

■* n !n 2 !... n r ! ■ cr- <•* 

n 2 4 4 jLi^. ^ n, a_ 5" cr «—i <j ijb *yrj (_^-2 n jl jib*^> U-AJ& U- —^—y 

££jj? I j ( 6 - \) <JU^->-t |*jU l> ^tjJ Qjy j* 4 JiiJSL j*-» ^yLi n r 4 ... 4 p_a AjL 1 »» 

£^j yS <j (_jl J '- - JL^- ^>jy 4 r = 2 (_jljl <j a-* ijb 4—»-jJ »J-)j 1 j—^ . JU>U 

Ji-V 

<JU—^^1 • (^'jiJty* ^ o"^IJ** J* ‘ <£^ Xj* £ijjj >-Sj 

! jl OjLp 3^JLj ^ J & J 'f 4 jU Ji V J Y 4 jL 4-W I aS' ^Jjl 

—-—(iVfiVfiVW'fiVfiV—?L. fiV 

3!2!2! 1! 1!0! \6/ V6/ \6/ V6/ 1 V6^ \6/ 3'.2\2'.\6J 


Jii-jc ^ijUS ^lAjJUa - T 

j A L^ 4 ; A , ' j* _/* (jflji jS"l <*^Lj^ J- fc— ■» I j Y j X ^jiiLoJ 

:,^-iL*LSb B 


P(X eA,YeB} = P{X e A}F{ Y e B) 


0-T) 


j E a — {X £. A} JL» l ji B j A j— * lS^j^ j“~^ .I.. ■■ —ft j 4 ~ .-« Y j X ^^ji OjLp 4__i 






TfA 


F b = {Ye B) 

JaJLl j lajl ( Y — Y) ib jLi—i J1 «v ■ jJ—4«* ji L 

b j a j a c — jl 


F{X s a, Y s b) = P[X < a}P{ Y ^ b] 


b j a y* (_jljl *j iY j X iY t X ^bF>■--->- y ^jjljjb- 

F(a, b) = F x {a)F Y (b) ^^\ y a,b 

b C..—*1 i-bbu* ( \ — Y ) ij^bc—<1 J *{ ■'■'■- ^ A ? ,. n , ^ <_^(a Y j X j 

(Y-Y) t y 

/?(*. y) “ p,\(x)p Y {y) *,y (Y-Y) 

(Y-Y) kbb« Juib jljijj (\ — Y) ^I JuTjjl A; j jJ dJi_^ 

B = {y{jA = {x} <_$ j .A c- tSb o_)_^ *j B j A dub jlj_i b 

» Jul ^ <* 

; B j A ji jT ji tjLib (Y—Y) aJaLw I J*y > i — 


p(x e a, y e B) = z Z pUy) 

y(. Ii xcA 

= I I p.\-u)M>) 

Yt /* Tl A 

= I pv (y) I p.yU) 

v« /* xc A 

- P{Y z B)P{X e A} 


. C—<l jlji jj (Y — Y ) kblw (_,>j 

y j x _^a ^ ^ jjl b ‘-■■*1 Jibw J^Aiu*l J»cJU- _p 

fix, y) = f x (x)fy(y) fU^L* x, y 
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f tjJ Jjj y- p-i-i J~ai 


x r«. 


^bw! p jL—S o \z~j-tjA JL*_^I L J a ~ — j jljL.jf n + m.i,>iS ^y>y . JUI V Jlic 
JooL (_$.1 aj jl m _p ' ^IjLmj Y j JjI ^^bbjl n ji l $T.ai y a il Jaj X £I . ^ y£ t y* 
g jy y tS jll J _)l (_ri^ jl n ji I f J * y“ ( jl—ib 1 jij <• ■i 'l i- ' ,..~t Y j X CJjyj> jl jj 

£j\j jj . (IfJoUjl ji y J.5.- ^ ^ lo) ijlJj (^iou jjbbjl m ji _>-• jIAjo 

• y j * 


P{X = *. Y = >’} = (")//( 1 - p)"-'(^)p y (l -p) 
= P[X = 4P{ Y = y] 


0 s x s n 
0 < y < m 


^L.jl n + m _p 1 


*j Z ijo . 11 * 1 a_I_»o 1 j ZjX i _rkjl 

(? I j*-)joiL 


-Uj^i ^ i jij C—o ijbl 4 j jjj uSo Jj <lS (_J.ily I jIJju’ XXS jj • kJ T JU* 

*«jbl Aj Ajf J j jh jS I ‘ _’S i^oll . C~*l A. L; ^j_jJ (_jljb ^il -fti j-y * « uSo 

j jb j_j il j _pj »L? jl c ,i iL jj 1- p Jl «i * -»-l L> j ij-t p jL*_i_»-l L 1 ^ ijljc —~ j 

ti y Aj i y**\y J « .* ..« jOUri iS^r" 1 - - eP C~-o *jb( ijl J 4 ? ^Uj 

• c-i Mi-P)j 


c . — j ojlil Jjlj 4—S Jc-ilo j jb j-* ilj »* lw y <)Y jX „ L-», * « S i ji> j-t : 

i_p (jp Y J X j!)Ulo<l Jb- . JLI_j*i 

: r ^ er .>^SX + Y J il_ ) JubL i P(X = i J Y=j) t 5 l ji 

P{X = i, Y = /} = P{X = i, Y = ;'| X + Y — / + /}P{X + Y = i + ;} 

+ P(X = /, Y = ;|X + Y »* / + ;}P{X + Y / i + /} 

I C—'I J _j-« _p jl l>- C-Jl>- t ai l ^j! aS JuiL AZ-ib Aao y Jjj oOCo 1 yX 

P(E) = P(E\ F)P(F) + P(E\F'')P(F') 




P{X = /, Y=y \X+ Y*i + j} = o 
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P{X = /, Y = j) = P{X = i, Y = j\X + Y = ( + ;}P(X + Y = i + j] 
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I p_i 1^3 dj 111 c C'kk. i fijli! 4j 4.S t"■ -nl j*\ J5 kiljLuj X + Y (Jb- 


r { x+y-, + ,W-— 


Of-r) 


L Jji^j-i _y& jj>- t JJI oJi-i c *~—j ajli! j-** i + j *S j-i U c jl 

JUlL (j j jl jAj j A > « yL i j) jl jAi i LLi^ *S ^jjl <. j_^lL $ja p (JL*x>-l 

• ^//(l - £jJ y (jljb 


P{X = i, Y = j\X + Y - i + j) = ^ .'jp'd-pY 


(6-Y) 


: pub (r-Y) ‘<3 jU> ji (6-Y) j (Y- Y) cjNjU- oj J j-UU- L 


f{X = i,Y 


i) = + y )p'0 -p)'<? A 

= ^W [A{1 " P)]/ 


('+;)! 


e A ' , (Ap) 1 
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6i' ^ 


/’{X = /} = e 


-A/t i^P) ‘ y -A(l-fi) _ - Jkp (Ap) 


IrV 


P{Y = j) = e 


—x ii—^i [Ml - p)]' 


(V-Y) 


AjL!L* jj^oj j 


(A-Y) 


■ ■*>■* Lf“ (A- Y) j (V-Y)t(f’-Y) oMjUj jl 

$\ lJJ^S IIj j£jA£j «l£jij J,i uSli Jj Jj jS ^ J jj.y Y (Jlio 



£±jy- J-A* 


^ Vj \ Y d*p\—^ aJU^U jJ y L# ^jL-4j j$ j^jJSsj jl A -t——3 ^Jl_5"jA 

'l * jl jJLZ-~j ^ ->jl J (Jjl (J lwL> -l C— *\ t^jUna 4 y ^J>i_-* ^ 

.jJ^jUiil 

tJ—JiL» \Y c^l ■* jl .Ji w.» Oj j ^ >—* lJ -1 ) PL-4 j o Y jX : l}p 


<, J—J-ij \ Y c^-l jl .J. w,i (1)j j ^ 7 — 4 <L)-i ««..%* j (IjL-aj <> Y j X 

a). y»li ^j y f ^\jb ^JLS” jX aS ■ Y j X /^j 1 ji 

P {X+ 10 <Y) + P{Y + 10 < X} : jlc^lojU^^JU^^ J?0 

I <L—jJJ Oj^p*,<a 4j J 2P { X + 10 < Y} L c.<..*l (jjUu 4j 4>- y L aS 


2P{X + 10 < Y} = 2 • /(j, >0 dx ciy 


= 2 j fx(x)fy(y) dxdy 

x +10< y 

*60 v-LO i | \ 2 

= 2 - dxdy 

Jin Jo \60/ 


(> - 10) dy 


Ui' .xS^X^u^ xa (_£ L^J L«l>-I ojti ja <S" (ii««*l ^1 <Jl — •* (2 ri_/<Jl—• 

2)1 Aj Sf . * j j < -Li J>- j ^-A-Lj>x-> L j i (_$_)—ota {j* y y I-LlI <jl — • 

■ *y <_^* (3^0*1 ij*y ^jy 

^■i.^ Ja^L D id-oli 4j a 1 .. .^ Li {Sj^y* l? (Sjz* ^-(j^y* ^ Jy* aJI—■) . wi T JU# 

jjjl JUj>-1 i a y ^ <z*-\Jj\ 'ja ijjj jj*H 1 L^D 1 L ijj^><i . c ..«l oJ-1 

JJ jC—<1 jjjl J*jA ij^-‘ cJL>-) C—<1 ^lai lj Lf!a>- Jl Ojy* *S 

* JJ lSJ'^ 

J LSj^ '^* ;i ' ^ X OAjS yO>mJX» l> I J j jy» ; ijf 

lj Ja>- djy (T-P J^-i) • |«^^ ty *y>* ji' J O jy ® ‘ l iJ l J 
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U 2 ' pCf <S c—I 4 XS ^y j j 0 ^ X by? 

Q)j> 4i«J“-lji^j; Jjioj y,j* y 4_S” xlj- — ..* 

. JjloJLi 


P\X <— cos 6 


fx(x)ft(y) dx dy 


x<L/ 2co»y 
A f"/ 2 


r L/2cos> 


ttD J 
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: rrD . 

2 L 
ttD 


dx dy 


-cos y<*y 
0 ^ 


aj*Jli j t^L* <U»li Y j X Ju '£ y> y .JU>1 j aJuiJ. <ii T JU* 

■ pXS’ y ji j 4 -Lib <-iA* \3 *ij\£ S*t 
• X_ib y_ X J:.!. » b ^yaLaj j^Lft YjX-1 

.aj!a LJ <i-yjx< ! x I +y I j i >jl Jaii 4 YjX ^y ~ Y 

x y aji aJT jjjl jllS'(Y) ij>jL*p <* 

• 3 J IJj ' 4 >^—i J J > - j —-1 Q -l fc lj d)T 4 -L ^Li ^lj Ja5 j JJ5 ^ 



fly gjjj _ J~ai 


xxr 


• <—«jlJuU _yl ji ^lj *£ O -«l ( Y) J^lu OjLa i^j 

(jijLoi <_jl* YjX *J ^ <>.yi (Y) j (\) (jsl§-j> ji ji c~Li»- ^1 

;c—1jtjJ (j4 ji<> x»-y Ij t_'Hu«jjl oLJI <_$Ijj . )■?...» JUy 

/<■*, y) = Mx)/V(y) = g(x 2 + y 2 ) (^-Y) 

: ^_jb j*j jJL jlLa x -o c~-J (Y) xbU* jl . c—.1 i__L. ^yul; g jt jj 

f'\{x)f Y (y) =2xg'(x 2 + y 2 ) 

'. JVjjb 0 * — Y ) jJ ( ^ • — Y) iJ jLlyl |»y 4; jl 

f'x (f) = 2xg‘(x 2 + y 2 ) 
fx(x) g(x 2 +y : ) 

fx(x) _ g , (^ 2 + r) 

2xfx(x) g(x 2 +y 2 ) 


l 

(> >-Y) 


t x 1 + y 2 <0 <tbU* C—I j C-«—>jijb X <0 Jai»( \ \ - Y ) iliU* y>- C-— j 

f' V* 0 JLt (£\J* ■ J—C-jl> X j^O Ub ^ Ijl Xj mLjLj X-S" Xy— ^jA 

<-s" a-— 5 ^y 2 jyirr 5 ' u r <, Ly’j J -> (Kjt^ ^ ^ b x 2 j x j j j 

• J _y**<_r* 0 '-Y)xbU* jl £j}ys> jjjl jJ i X 1 + y? = x 5 + y2 

/x(xi) _ g’(*? + y|) _ g'ixl + y|) _ /' x (x 2 ) 

2x,/ x (x,) g(xf + y?) g(x 2 + y;) 2 x 1 f x (x 2 ) 


ZkM= c 

x/* (x) 


-j-(log/.v(x)) = or 


<1 jJ jl <Sj$ J'jl J *£ 


log fx(x) = 



f x {x) = ke c ' 1>2 



J” f(x)dx = ] <>* —»rj2:t 
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c - —y 
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/*(*) = 

: jb jLb jljj (_/■ <>Lb« ( y5j J ]» <». c—-1 cr 2 _> n = OjjUJl» j X 
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fy(y) = ' 


-,-/2d- 


'/2tt<7 

Jb>_y (jUj—JiJL*Y_>X 40 =CT ^ 4_»w^ (T) j! »j'5U 

. Jii.-.* cf 2 _> M- = o ^ Q>y (*■* 

j-aXj n (J iS' iJjj jl ,j~; lS' y. j'jj^y* lj fyfi* *lJI 

jl A m t . . . i A, (jL» *_£j-«->«-* f l$Lh J^-*"— 4 L> ^2 * ■ • • ‘ Xj ^iUdJ 


t a 


P{X t e A,,X 2 e A 2 ,...,X n c A,} = n P{X> e A,} 

i-1 

JL>- ^1 JLol ^Uj ^1 jl <j <lS'^ jl L C-J- J»j_l ^1 45b b jLb j!jji JLjLj 

a „ ‘ • ■ • 

P{X t s 0[, X2 — ^2,. .., X„ £ a,,} 


= I! - °i) a,, a 2) ..., a„ 

/= 1 


yj jJ& ^-5*1 j_? JJb- a 1 j jl APJ_*_>1-a k-£j tojp^-ML 

. JU-iL JiU-v® I^j! jl AP 

y-~~j ?y lj y^t^aJ a_pj^*w* jjj i-Sj aJ^SL*- yb-Sj: g T JLLo 

^ jl~- a-~*£ L jlJjj (* t \) aJL^U ^jy L «Liljj y>l* j» 

iSJ aS' C.—wl jL-l (jjly A>*-li^<Jljjyj <t jl*^ ^jlJulS^ 

! A^ ^*.*- 3 Aj JLtL j^jL jLr cSj I Jk-^ y . ^ jl—j (J Jjy ^yjo ) ^?LU ^y J>tv^ j?*-* 

P(I = ]} = p = l-p{I = c} 

-—< J ^y (jj jl—^ A*—i U-LjIo (0,1) y iLpu ^JlP L 1J I 

: cr* jij ^ j 4* L> i 



^I_jj gjy- [^i-1 J-ja» 
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U <p 
U > p 


n i. . . 4 Y 4 1 \ jI Jj-\ dlL^JI 4 k < n 4 J-U- k ^_j—alf >_SL «5 <; |»^*lj>- ^ Jui£ 

JLw>-( j-Li k ^ jij jl 4^ ij a -»<o 

. -US' I J ^jl-° yj\ Jji yj jl 4 j yy ^ A^S *£ Hjljl Ij <JI->" * J-JSU 

Ij i~i ■«! 1 y\y U k LjjT j! *£ 4 I n 4 . . . 4 Ij j-. JjL* n i~~JjJ 4 j ap jjj JlJ y 

• fr^4_f* (^j^* - *!?** 

4 U, Jii—* ^yjL^; j ,.,.*. - .,,* n 4 I n 4 ... 4 I : n jU y 

(_** '—*i ' 4 \)*LoU jj I j U^ 4 . . . 
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n 

I yj- |i 


fr-i^ i_f* 4 Ip •• ■ > ^ J 1 1_r*i a'JJ ^ 


/i*i = 
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k-(/, + ■ ■• + ;,) 


n - t 




y>J*A jJj a-Ulj4. lb -bLij jIJuu y\y U Ij Ij + | jl JuLu 1 + \ kl >-jA jJ OjL«- 4 j 

l 

. j'j* ^ ji^ Ij (n - i l ^m) j£*a aJJl » ,, i U ilx*j y ( k - I I, 

j = 1 J 

I n . . . ., I] f]ygjy ji j\jj ^-ijlloA A-?y*J>^A yj jj 1 j 1+ \ ) 


: j 


^ <_f* cjrtrr^ jdJ ^ 


?!/, = :}=- 

n 

k-ilj 

P{/m = lUi . //} =-1<i<n 

n - i 

4 Jl«i>-I |^a k a* (yj ^Lj jj (j ji *£ 4 -LU< yi\ 4 ^jLjI 

(n = 1 j k = 1 i y*j k + n = 2 <_jl y toL.il . j y jl*1 yt- k + n (_jjj »1 j iz .J <o 

JL_s- . X^L g - . — »■ .. ^ k + n < 1 (<—^»- y ^j-i ^ . 4i—l 





Ij ' l ~ * 2 ~ ~ *k 


jiji-SC i _)k + n = l+ l . ^ 

■ fr 5 <J* uf*->Ji S-j -> J J Lf* J*J* 


i, = 1 1 iJb 


/’{/, = /.,= ■••= /,,. = 1, // = o ^ jj } 

= P[I, = l}/»{4 = ■ • • = /«. = l, /, = 0 oj. 


Jjs? j j |/i = 1} 


,jl «LPj » *i^* j!jlC' 4j lj y-M*-3y-A jjy ftJLil .. t b I| — 1 J-& Lj 

jJoj a J_ ^ . j! * .1 n (. . . lV i Y 4 y —_p n - 1 jl 4 _S k — 1 _>- 4 j 

4j Jjj l-SvJ jJ <»wj ^ l _ji>j-i JUj>-I 4 \y£^*\ 4j b 4 {jj\ jiLt . ^ 

• J. -■ . 4 - .1 1 ( I .lr 1 _ 


^‘ °"i rirr> ^'^ k ' 1 r^ 


P{/, = I u = • • • - /„ = 1, 1, = 0 J>] 

k 1 I 




i, * 1 T cJb 


P{i,, = V-- u = i,/, -0 } 

= P{/„ = ■•■ = /,.= 1, /, = o JA \I, = 0}/>{/, = 0} 

_J- 

(V) “ 0 

. oJLi jlSf 4j jJi JL^-I (^1 *1 ji,L-#1 ji U- 

k <+?*->- <> jij l5vj ^5 ^jl oY L>- pLkj jj 

. — 1 — L.4^-1 jI 

-I 

(T^r-^-l ,_*»-£ *{ uSb J-Jjj" ijiyj J_j 'jijJ Ji . Ij^j* 

Jjbl 4^ljl ^ * jl ^ J£u JjlJ jL-» JL^L^t ill>- 4j j l5vj . 

. <j ij n t * . • t Y i ^ i ^b^Isoj O— j^oj> k (jiy^ j^jfO J—*• 

( • i O (5JJ cpj 5 ^ cP 1 —• <5^j-r*^ z J Y , X 0-^5 . g T JU* 



jiaLa; fiy J~“» 


. P (X ^ YZ) <++m\.>+j> <*l —>\ ^JlL> . j-iL 

oy^-.Jy 


fx,Y,z(x . y, z) = /*(*)/v(y)/z(z) =1 0<j:<1,0<j<1,0<:<1 


s: VZ} - fx.Y.z(x, y, z) dx dy dz 


r i r j -1 

= dx dy dz 

Jo Jo J yz 

= [ I (1 - yz) dydz 
Jtl Jl) 

-IM) 1 " 


, t -2 d ‘ 


^ o*l jIjaj N (l) ju 5 ji . a . »... / L -v . t> -1 ■ c ^ 

ol _J iJ-i k-APjJU ,J3 J ^ -- Oj^J Aj S/ g 4 4> . ) 4 . A—L t u)\>J ^-15*1 jj^Ij 

a5 aj h JLjL* c~-l 

AT(r) = 2-'/* JV(0), f>0. 

jlj_i* (^IjJ a£ jjj aJojIj jl Oyf . ( N(h) = —~ L ^ y) 

t J 


N(t + s) = 2“ <J+rV ' , /V(0) = 2- ,/h N(s ) 


sL a j.^- olji t ,yLj>l a>- s 'a ~ .t. .i ^ oL»j 


oji O-jlfj ^ J>LS j f !—•— > ■ I IjaL-La jl (jjJ aUj!j oy? 

O J jjT J> Aj JJS . -LiL ^ . j ij L AS” JL*j ^Jcu Aj J y^ i j4 

dJut CjIjJ> il*,.. «*«> aS” t CjIJ jhLlwa Aj A^-^j Lj J+& A -o^.i (jjl^j 



LrJ-P aI^Ia p ^ Aj i j\j> aJl^Lj e^lji ^IjLhj aj ^yl-4j aL^Ij jk jJ> 

j ( Jjjl —a jjJa» aji AS*. j ^ jla* ^ 1 uT^ 1 ^S j N (s) Aj N (t 4- s) + N (s) 
JLiL AjajU- -ij Lj a5* j- jt ^ ^ jJ Aj j^os^^a ^jj jj ^j! j ^4 , -L5^ ^4 a1sljiL>* JLjL3 ^*jj jj L 

<^-S^Ll- 4 jL»J J_>-Ij h jJ> Jj-A- 4 »J_>- jlJ_d_4 c-i*aJ t. S - r O j^>- J k^—-l ^)LJ £-jJjj 

■ (*r^ J 4~~s{ ji^b f^ ticS'ji b jdj eS ‘ ■ } ^* i ^ 

Li L»2 j-»-e- £p jj Li J.a ~ 0 Jjl—aj ^JOa kJivj °J j _/* y-o^ : h jA£ JLd> JlkJpl j*M 

jl^iL* oji y^s* L £\ (jijw k o—I h 


P{L <4=1 -2~' /h 


i ^~*y jij *i oljj <j* b jy JLo>-l P{ L < h}—- <1>_^>-) 


P{L < r} = 1 


exp 


— i 


log 2 


. (\ h aJL» L £tj^y ^Ijl^ L aS ^ j+Zi i jA owLo 

jA+4> (jL*j J*i aj«^ N (0) Ij J\ i Ao—J ^y]l-oJL>-l ^-wj J^jl L Ajf A3 ^-jj .AjL 

n = N (0) <^Laj^*IjLL ajL^>-j^^jjj ^IjIj toUjj^ oJJL^L N (t) al^ uT 4 ysS 

^‘.-i-wj ^j^Jl L j**C ’ <. 4>/l\ j-+?*J A_J£ ijLij A ya* ^jLj . Jjj JLaIj>- p = T j 

t iji' -^J ^ 0" j! (JJiLJ C--J o—l jtSjL- 

b *-k*i olji jj»*b ^ (_r*j j cS-^.rt-i ^rr*^ ^ 

. ilj ^_j»I_j>- jLli Ljjjjj_^j <j bjjj* aj "C>-_jj Ij b '—• . ^jj£j ylajjj 

jIj jt-j *j jku oSsj jJ . d .«1 4—Il 1->«—^ jJkaj L_^JJJJ jj U-i—i ajli 

^jji a 5* JL>| h = 'l * j3 k-^A yai Ij JjL tjj^J Jjj AS* -llS^^4 

jj t>LL_4 iJ jyJ^J A_S^ l 1—|| aJk—i ^l-f ’ ..., l - u ^J^J b ^1^4^ 

4 jy^~ L kjL*—-l flJuJ« ^-i^_4 ijL»j yj^j LI *S> ^jS uL>ii_4l j jJ aJ JL^ j.> 

^-i^-JL4 L^jT oM-i aS' (Jl—- \ * Ol* Aj L^J^j J^j jl ^ 0^*1 

Jl C^I^J Ij u yjj j N (0) = > * r i ^ IJ0J-S . (*■ : >. ) jjijjLXabj—^ 

u-s*-' (J j' •J-i^ r l!>Lo. ^LjJjj'jjj .pjjXiJalj* 




^yjUa: J«ai 
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N( 0 ) - iV(r) = h( 1 - 2 -c/ '') 

1 - 2~ c/fl 

1/A 

= lira (1 - 2' rj )/x Ij-ii 1/* = IO" 30 = 0 
-»-»0 

= Hm (c2~ cx log2) i jL*\i aj L 

,i—*0 

= clog2 = .693 lc 

a^*Li j} . 3 ^i^ju C)y ^ /V JjL a£ AiS JL- 

JjLj Oj_jV» <jjl ji Ijij J^I_J>- Jl>- zjf* C—“I JL-“ 'l ' [jjyjjj' y±& 4ajJ aS tjjAji (jjl 

• 15 jS '- J jy* i_r^^ ^ J 3 

h* 1 1 dU-A [^jyjjl j»£’ p-iS"<_p U* J* J ***_^ ,P Ij <jf Jb>- 
3i jt — »i^^&yjy ojs* . 3 j\y ajJUia jL-u c a> h j l J-iL (JLwj 

3 y** ^1*J j 3 ^ L . •> - L I^jI j c—J ^Uj 

L J^ 3 < r~ij*~‘ ilJUJ A? 

o-j-c— 1 h(l — 2 t/h ) = c log 2 >uljl 


P [cuj^*. 0}= e-‘ lo » 2 

_ e -log(2 r > _ | j2<-' 


^ JJ^.J 


P n},= (c ]0g2]"/(2‘>i!), (i>0 

(J1— <-* j} ji oJLJv ' ,■,* j3I«— * j ja. — } - A j —^ ^y~~* *_5 ^ a^ OL-^a 

g** 4-5 ajb Jj-^r J ?j 3 ' :c-1 \TAfT y}^ 

• <^1 jb^-l ^ IaJ jl d>ly ,_^ aS' oaj ^ uLli j t -u^J j-j 


J UrnJi ^jldLdi (^UjAiio - T 

J 3 oi l ur*J YjX (j\+*L)y >-Sb*i aj (j X + Y gjy c—l ^ j*V k_iil 
j ^"x P i }^~ ** J cf* 3 ^ -, ^ J L$b*Y j X Vy . 5 • ^»- *X a-*^1^«j« c 

* tX* jiJ ^ + Y fy 



F v+v (a) =P{X+ Y<- a) 


fx(x)f Y (y) dxdy 


fx + y ( a ) - 


da J 


fx(x)fy(y) dxdy 
fx(x) dxfy(y) dy 

Fx(a ~ y)f Y (y) dy 
F yJ F x 

F x (a - y)fv(y) dy 


~r F x {a — y)fy(y) dy 
. da 


fx(a - y)f Y (y) dy 


0 -r) 



(r-r) 


>\ . JiuaA ^oLiS fJia jo (jam. JJf T JU* 

-X + \ kl—-l t JLiL (0, 1) ji ^ 

<j aj aj^-_jj Ij (T — V) VJjIxj j( : 


/x («) — f Y ( a ) ~ 


0 < a < 1 


1 ^ 
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^^y - (*■*■ - ** 


JlL4 ij\y] . :><j r(t) j^JuL- r( 1/2) = \/ft~ jl^li : >J 

■'<!)=^Ki) 
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jijUa: gjy- 


r<ii 
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JLaL^mJ l ijjjPT *■*■* ^ (jrf^ JE '»■•*■**' *;;»* bjp wAjW i OjLt S 
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ui 1 y.'-i 


F{i < X (21 < i 


“.V4 

*(l - x) dx 
f i/j 

2 3 


Jr = 3/4 


a-6(' 

"M 

• ,J O Of-? ) <£ j ~£ Jlj-^-il L; IjX^^jLj £-dj,J-I 


= j_l 

|/4 16 



JUi»l j ~~ 


Y?t 




n\ 

(n-/)!(/-!)! 


y [^*)r'[i-F(j()r-y(x)dx 

— GO 


(r-?) 


»jL»T <S * •>.jjt c—«i xj (j* 

. JL-SUy ^ J J c—■-I y t5jl— * f' j u-J> 

LfcjialjLj L ^1 *1»»- jt*-* ^2 y <J> j'—• U j _» X ; i)jL_«u jjjljjLi 

iru* 4 ^ [n,p = F(y)] 

F k , (y) = F{X U , s >-} = P { : -; t—; I—»X ( I—; j < y) 

= i( t j[fW]‘[i-F(y)r k {f ~ 9) 

L y>j]..i-.tU ( * j \) 4-Ju^U >■!j—F(T—?) j (X ~?) j-f 1 

JbT^ C —0 4j jjj ^Ujl a if jT ; [F(x) = X , 0 < X <1 


i,(>‘»-' r ‘- 


(«-»!(;-D! 


* y_, (l - Jt)"~ j dx 0<y<l (6-?) 


«jUT ^ l aS ^1^ <L)LU <1)1^3 JLi oLjI ( X — 9 ) idilfc* aS jj)p jU> 

jlc—lojLei <j t 

, f ._«!_ <9-9) 

lxo,x u Mi,x,) (| _ 1}! (y — i — i )!(lI — j)\ 

X [F(x,)]' _, [F(x,) - F(x,)r '-'[1 - F(x,)]"-y(x i )/(x / ) 

• x i <x j 

\j X n i ... i x, ty^UoJ j?*-* n • **jtz d{ *i*ij &)# . y 9 jtu 

^UbjJUA <Uc(j j j -i ^R = X^ n) - X^ j j o <> *S I j R^jiiUoj j* 

(_T* yJ i-i—JI j f F £L>y X i4 yaLval tfL*j-S’l . 

> a > 0 jjj cjj 4 j (?—?) jl (jl 



jyjLaJ JU jJc* - p-U J^a 


P{R sa} = P{X w -X il) sa} 


U,,*n) dx t dx n 


(n-2)l 


[F(x n ) - F(x,)r 2 f (*,)/(*„) dx n dxi 


j^'^dy = f(x n )dx „,y = F(x n ) -F(x t ) 


i J* F<x, + a)-F(x 1 ) 

[F(*J ” F{x,)r 2 f(x„) dx„ = y- 2 dy 


-[F(x, + a)-F(x 1 )r 


4>>«j jJ 


/’{i?^a} = n [F(x, + a)-F(jc,)]" 'f(x,)dx, 


(V-J>) 


jjl jl jjSo • J JJ T 11 01 ^ lj (V-?) *JjIa> 

. Cm> 1 (0,1) jj y L* Xj *S o.«l 

c 0 < a < 1 ^ Jul jjj o jj*y& ^ (V—^cJl^- jjjl 


P{R < a] = rt [F( Xl + a) - F<*,)1 /(*»> 

Jo 

•]-o j*l 

— n a" -1 + n (1 - Xi)" _l 

Jo J l-a 


- n(l — a)a rt 1 + a* 


: JjI ^ c —j <, p-; j£> (j-ijl* jl 


/«(*) = { 


n(ri — l)a" _1 (l - fl) O^osl 



JU&-1 


tjiilfli jl ygiAy |*1 ji JUiffl ,yj y .V 

tJLiL f x x ^t_jj JL»i»-l Xj j 

•^~-a Xj j X, jl l yu\y (i_—>- ^ *£) ij Y 2 j Y, (jU ^-*ju pfjl I pjV t-Jil 

• Y 2 = g2( X l’ X 2)>Y 1 = g,(X l .X 2 ) 'jit j ^j^aiy • |*r^ 

: cf* yj j J 82 J 8 i 

J O^jj^ y 2 =g 2 (x ] , x 2 ) J y, =g, (x t , Xj) oViU-jl -\ 

-x 2 =hj (y,, y 2 )i x, =h, (y,, y 2 ) : i/ v-l~y 2 . y, b x 2 > x i 

*S y, » O C—I 4-^._,_J (jljb (X, , Xj) A»Z J »j}g 2 jg l g)y-y 

t JLiL yup (x, , Xj) J»lii pUJ jjj T * T Olv yi 



£ii 





3 x 2 

dgi 

3 g 2 

a«i 3«2 

^82 


flx. 

3 Xj 

H 

*-D 

<T 5 

3 ^! 

3 x 2 





jij pl_jj Y 2 j Y, jL-iJ 01_jj ji L 


f y,.y 2 (yi. yz) = /x,.x 2 (x,, x 2 )|7(x, , x 2 )\- 


0-V> 

• x 2 ~ ^2 (y t . y,) <■ x, = h, (y,, y 2 ) oTjj. *s 

i—^l jjj jl y <0 ( ^ —Y) 4JjLiu oLJI y'jj 


P{Y 1 - yi, Y 2 ^ y 2 } = 


fx,.x 2 (x 1 , * 2 ) dx l dx 2 


(T-V) 


KiUi,*i)^yi 

K 3 (X],x z )Sy 2 


c~~o ^ y 2 j ^ - v) 4 j^L«- 4 i ji ^|j oi^j ^ 1 j 

oL^Lj c—<1 O — V) <ji—< 1 j aJL^U- ( jrJL * ^j| oLJI . *jj\ 

. ^ ^ J& <Jj*£ oT jl \*r,jj\ji45 I ci/j 
<JL*u*-l X 2 j Xj J . w f T fjJ’j* • V JUfi 

jY lf TjlJ^ e \;. Y 2 = x,- Xj j Y, = X, + Xj XlS . .LiU f XjXj 

.JjjjTc—J 4j f x x IjY 2 


x ,.x 2 




|^U jjii* xyjy ^ p---* 


-g 2 (’ t i.x 2 ) = x 1 -x 2 Jg, (x,,x 2 ) = x, + x 2 : Jv 


J(x lt x 2 )= j =-2 
y + y 

J x, = ——j—~ o^Lht lS'j'* y 2 = *i -x 2 jyi = x, + x,c/! 


y — y 

L c—«l _jiL» O - V) abl*^ Jl . o~*«l x 2 = —^—— 

, , i, ( yi + y? yi i y^ 

/vi.vi^yi > y 2 j - 2 /x,.x 7 1 2 ’ 2 J 

e\£ (jT JLLiL (0,1) j) 0 JiU-J Xj j X, j£\ 


,y,(yi.y 2 ) -jj 


2 o s y, + y 2 s 2,0 < y, - y 2 £ 2 


Cii 1 ^ jJ 


dI? JuiL J A.j jL Ij ( 


X, f\\i 


/y,,y 2 (yi- y 2 ) 


f^ exp {_ A ,(^)_ A ,(^)} 


yi + y 2 ^ o* yi - y 2 


1 Oi 1 J* 


ol? jl JJ^L. 3JUjj Ij Xj j Xj ^^1 o^-VL 


/y..v 1 (yt.} , 2 ) = J-e-Wi-,^, 1 */*^,-,,)*/.] 

4w 


= - J— g-yf' 1 ' 1 —1- e ->5/ 4 
V-hr V4^ 

j Xj jS I jb jt-iJ jljj ^ |Ot j _p) . u . ~ --ft JJLl — j X ( - Xj j Xj + Xj cJl»- ji 

Jaii j jS\ Xj — Xj j Xj + X 2 1\£ oT JLlili F t .j |l; jJ.a ~- .-j Xj 

. J_iL JL *y £±jy F 

Jjc—«Y j X jT jj JuiO Uui o U:> u (X, Y) • y V JUa 

«jjl 0 J Rfl>> • ! ■ • ■•■» JjlJjb-l JU^ £py j 



OT-f JSLi^Lulj 



(X, Y) = R j e Jul i J La;Jii; = x t -9 JSLi 


6 = g 2 (x, y) = tan 1 y/x j r = g t (x, y) = x 2 + y 2 l; 


agi y 


jgl _ x _ _ 

dx vx~ + y 2 fly Vx 2 + y 2 


f')g 2 _ i f- y'i - ~y Omi = 1 _ x 

ax i+(y/x) 2 \x 2 } x 2 +y 2 3 y x[l + (y/*) 2 ] x 2 + y 2 




J(x, y) = ■ 


1 1 


(S + yV 1 (x 2 + y 2 ) 3 ' 2 yJx + y r 


L c—* I ^YjX f tjl <!>_>>- 


f(x,y) = 


J_ 

2tt 


e -U 2 +y 2 )/2 


f(r.B) = ^«" V2 


»<> 0 j R^I^j 


0 < 0 < 27 t 0 <r<oo 


©jR^ pJj-f 'S *jj*J 0 J R <> Oi' 

R j (0 , 2 II) 4,1 .^gLi jt 0 t-Li—Jk m ji ,/aT 




0 < r < oo 


^jLaj ffjl J~ai 

c — 1 jAJ J^r 4 (^iJ cjy 




/(r) = "T '’ 22 


3JJ_>-^ oisU ^Stf J t yj\ AUalj f\ 3 j^Z^S-Li *^Jl^> i£j j 3 ^yJUt C-— *j yij ^ 
£^J y Ua>- (jl ia * jJLi «L? <jt 4 .Lj*U JL *y £^J y U ^otv<aj 

. c—l <iy 

aJ$ jl^jj c£j ^5* jl 1 yj Cw«l uJL>- jL_~j j 

<^i j\$ Aj a£ ijL* ^y ^1 AjjIJ Iaj \y^A L JLlU <JL *y ^Jjj U ** il>l ol ./!■>■< 

. Cw«l IJm> l j oi <JU*li Jl a£L Cw*I c*->-1 £^JjJ 

J<l = g 1 (x,y)=x 2 +y 2 J.J— J o 4_*-yi L . j-IL^ 0j R 2 {\j£ t jji J S\ 

OiT^* C-.3 ^ (y.yij 0 = g 2 (X, y) = tan - 1 y / x 


J = 


2x 2 y 

-y x 

r + y 2 x 2 + y 2 


= 2 


fii 2 Md, 9) = 


1 

2 



0< d <oo, 0 < 8 <2n 


(* 3"! (_f* 


R = X + Y j_j^Ow<l ~ j^ljLl; R j <. JCi-* 0_> R ^1y.b 

gjjj 3^ c«jlj *jwj j3 . <1.,.«' <^3ljl A>-ji Y L) J3<j£ _jj (_jljb R 2 i~Ajjiu <l U> 

■ •—“"I l 531Jl Y U j3<_j? dL.* — y«b^ l* 

<u t^j U JL*yj ^jlUaJ * (jJjl) (_jjL<i^~i (_jl^ b t 3 _y* 

U, j Uj J—1£ • J b jly °3l i ; .<t 3 j_j> JL« j <» ■ < »La j_ _ —«. ' ^ 

I j U 2 j U! (jUj . JUlU (■ i 1) (j_)j L» J j : — ,« 8 »: < 

j _ f Jo» ol.^'4< IJlXjl ^ jjl ^ Xj _y X^ 3 jl-liL-il JL« j ^i3tvaj jjii* _}3 4j 

© J R 2 (3_ji k_JQa-* *j *=r_jj L) . ij* Jaj j3 i j (X,, Xj) ^i3tvaj L; ^bbl* (R, ©) 
^■ = ~ L ; ^Ijb R 2 = X 2 , + X 2 2 jj! ^ tj'^e- j t 3_^i — • 

n > 0 tj\jt bij • log U, Jj .Owl 



TV* 


'•>4 


P{-2 log t/i < x} = Pi log U 


= P{L/, > e“ I/2 } 
= 1 - e~ in 


jK<| 0 jlJjj lj oi c;—“1 £±jy i_jljli (0, 2 ti) <L^li ji 2 k U 2 Oy? 

<yr~ty J\ (_r*i • fiS. 


P 2 = -2 log U l 
0 - 2irU, 


.j, X 2 * Ij 4, 1 lj jjj_>w* L jilR «l^oi 
pj jb t Xj = R sin © j X, = R cos © 


X| = v'-2 log U 1 cos (27rL/ 2 ) 

Xj = */-2 log Ui sin (2ttU 1 ) 

. -i , ~ & ijljljljw*! JU y J xS* 

~l*L (3, X) j (ct, X) jL Ij L*l^ ^jy Ij L& Y j X * y V JUjo 

■ v = ytt j u = X + Y c—>l 


fx.y(x,y) 


xy* ^ •■ S ' J yj • 

A^Ax)" -1 Ag~ A> (Ay) p ~' 


YjXjJjJ J&fjjr 


Ha) 

<J + P 


ros) 


r(«)r(p) 




«l?(jT 4 g,{x,y) = Jg, (x, y) = x H-y^y l JU- 


3g i = i^ i=1 ^2 y ag? _ * 

<?x Sy flx (x + y) 2 ay (x + y) 2 


Ax, y) = 


J-* 


U + y) : (x+y) 2 


x + y 



pljj y - J-ai 


TV\ 


y=u(l -u)jX= u'd^LjjI ^ijb U = ^TJ t u = x = y c/jbL*-» by*- <• « 

-5 3 bJj^ 


A/.v(m, y) = /x.v[^y, m(1 “ v)]u 

_ Ag-^tAa )"^- 1 u°-'(l - t,y"r(q + fl) 

r(« + p) r(«)r(/s) 


X 

J ( a + P> Lj C jy (jU-> X + Y j — ft J* ■ — « x + Y J X + Y JjlyL 

* X 

B (ot, P) 4-5* -XIA^ oi-lj . o■ ■ * 1 (ot, b) L \jj \ + y 

J cS ^a jlJ 45* C—<1 4j C-*J 


£(*,/?) 


v*-'(l-v)*-'dv 

0 


^ r(tt)r(g) 
r(a+jS) 

45” ^yX Ju>b jwUj! m + n Jw .^ \j0^ |ji3 • *1 4>-^J i3^ 4>*^ 

!j 4A*^ j* 3 J* ^ ^ J ^ 3' 

. Juo ^jA I j j\ tti^jj n t • • * ^ Y (. \ J jl yj . JO^bul 

V Jliajl L (3 J* 4j> w J jl) el^(jl J*tL j (JjljjJj 4 JL~*j 4j o-Ut oloL»jY J X/! 
Oj y& j$ , Jw i ^j h (m, X) j (n, A-) L L*Uf Y j X 

• 0—^1 (n, m) jL L Lj ^jy Jj1j3j ^ ^SjiS ^1 jl 

£f^" ps'Lj'ur 4 J - i '-i i ... i X, i X, _,Ja« n ^1y 

. 4-,-U^* JJ xiU \j Y n i ... i Yj i Y, |_$U ^y 


Y, = g 1 (X lf ...,X„) X 3 = g5(X 1 ,...,Xj.... 

Y„ =g n (Y,,...,XJ 

iS'jK J ^j-c} t#r-j tib'- 1 i\(^y ^ij* j-i 1 ji' J' 5 

i JLlU jA+a i—(Xj, ..., X n ) ilaj ^UJ 


<>gi. 

^gi 

Mi 

i>X[ 

(Jx 2 

rlx,, 

Sg 3 

Ml. 

.Mi 

()X\ 

i)X 2 

a*„ 

f£n 

Mi 

.M; 

5x, 

fiXj 

(■)X„ 


i 



oV <• j > a 


Vi = giUi,- • •, *«), y 2 = ga(jC|, - - • ,X n ) . y n = 6,(1,,... ,*„) 

J^lj jjj iy 4 —'ly^- 

Jfi = / *i(yi.---.yJ....,jc« = fc«(yi,...,y„). 

j! XJjL* Y it yiUa; ,_jUjAjlj y jj! L 

/y,.y, (yi--y») = /x,.x„ Ui.x B )jJ(x.-Of' (Y-V) 


i=1.2,.,., n (, x. =h. (y lt ..., yjitfy *S 
. jj^L cilH*y a La, X^ ^ X2 4 X| l ^y y • V 

Y.-X.+Xj + X,, Y 2 = X, - X 2 , Yj = X, - X 3 , 

, Y, 4 Y 2 4 Y ( 4_»>^13a> 

L, c~*l yly Jy Ji-M j: Js- 


J = 


I 

1 

1 


1 

-1 

0 


1 

0 


= 3 


-1 


j y ^ry L Jb- 


„ Y|+Y 2 +Y, „ Y,- 2 Y,+ Y, „ Yi + Y 2 — 2 Y, 

X,- - X 2 -—- X,- 3 

a 5 jjJi ,y *(V-V) jl j 

/y,,vj.vi(yj > y 2 > y.i) 

= A , / y, + y 2 + y^ y, - 2y 2 + y, y, + y 2 -2yA 

3 /a ’" a, . Xj \ 3 ’ 3 ’ 3 / 


^>=r ‘ <ji 


fx,.X z ,Xi (x, , X 2 , X;,) - 


(2tr) 


-V2 1 




1 




rvr 


lj* ^y gj y - J-" 




1 

3(2 tt) V2 


e -0(>,,>j.y,)/2 


*S i j— ^ t Jji 


o<„. ft) - ( * + »*» )’ - ( y ’ ~ 2 f * >’ )' * ( yi + y ^ ;y - )‘ 




•,. 2 

>n - j yiyi- 


ot *S 


gjUUtAltyi 

. JlsS ojL I j (T — \) aJjLo — \ 
j. hz.A j'. a. L«J «k L^> Lt c jl i ^gl*jL»l .*.„ i jlJL aj <S _l '£ jj — T 

<S —. i <i p_ji Ju 1 £y jl p, <JLoC>-l L 1j Jw l . * .,. j J jjk jS I . 0— 1 X yO*1jl> L y 

n 

JiT..* (jl*jJo i - 1 ,..., n t i <jUjuLL— jl-UJ jyS oatf t X p. = 1 

i 

. o-l i = 1 ,..., n i *p i( jlv*ljLL ^\y 

i —hmj . . ... S $jj\y 1 j FI jlJLi* 0 j j— Ait*— ji a 3 la - -— 1 L 4^ -XJS 3 > 1 j \ m y A dJ 

• O— 1 oiy I! A—<U»* Jjy^Jy**-* y-Jj ji' 

• -OS' L > DcJ^ 1 j y 0 jy* aJI.— ~T 

• cos 8 = -£• ^<_r *— 1 aj 0 o"l >> *Z ^p(l - sin 0 ) + 

^lj Q—I — 1 j lla* J—La 4—j O.L« a: -- . ^oL^aJ ^La^JlL> Y j X y'- ~& 
oJb- jjIjoIjLa.^ 1 . Y jX —^Z = XY(o) Z = X/Y( i _i!l) 

. X*S *~~*[>** y* Y jX 45 

^jy jb Xj + ... + X n <S Ju jS doll (1 jA.„:,«*\ 4j) Oj4 j —9 

. hXiJili ^jy ^Jy -4 ^ J (J j * ’ * ~ * w * jt*~* i = 1 3 »-»i n t X i o-^l 

. JLil 4 m^ 1 Jj ^1 4 j 45J^A3 4^1 jl iJ JN lAl^l o5o 

I j c > 0 4 cX y 4 Ji—ill (t» ^) Ij LaL? y jb X j-fl (c^ajl) “V 

. ju5I-u 

- •» 


l , 





m 


2nb ^ <Si y^ 2n j c~£* ^>w> ids- <~Sb n ! JuiS" CjU (^) 

. o~-1 X. j n ^i*ijb l j Ul^ ^Ijli ' 2 ^'X -i 0*f -A-lb 

J t JllJill Xy (t) J X* (t) £jt ll J ^Lfc y jCL* Y J X ■ y.mS j* ~ A 

. W=:Min (X,Y)-L*^> 

* Y j X >■ jt \j W ^b (•—iJl) 

ji'j O <f W ^j £jb X w (t)Ju^ Cub (^) 

X w (0 — Xjf(^) + MO 

. jj-Jili X iSL* b ^JJb—w« ^Lc ^Lfcj-wX- i * X n c ... c Xj -Lx£ ji — ^ 

• ^ Min ( x i» ■*■’ 

jl Cisj • C~-*l X , T -li ^C«ljb b ^JjC**** L$J^l»b jtS' ~ * 

*S ^yl*j £pJLib <ibb ^^bb n j { y~£ ^t . fj* olii-*l ^^tb 

? C~J <!_>&►- -US' jl£ -^'iy l _ f * J&^jy 

t J— lb f b tJlUal jt*~* X , - * * L X, - L.'.iC — \ \ 

rs**<sJj 


/ = J>{X, < X 2 > X 3 < X 4 > X <,} 

^£> ^ &JJ-+0 Aj 1 j I ; ^UjlaIj . i jtjb F </1 -icjfi' ojIJ (^-aJO 

. -u5 olii—l i = 1,..., 5 t Uj = F (x ( ) ^Jti* 3 I j jl.^j^j 

. lj I jlJLiL* (l^j) 

. Ju^OotMjT-rui-U 

. ■ L . *^ ajlii-w! jl jj—*-« ■ .L z£ o^jb n = 2 ^1 j» lj 0^ \J^j\ 1 

n + m i _yj j I j lg ■■■ j »L< jT j\ ^\ aJLJjj ^ 6 jLt* — \ T 

j* . j" 1 L ^py^ ^Jl^^ bT . p-Oj5 JLtb v^—bbj^ n JLjUjl 

? L ^tjb«jl n j\ ^Jsj ^1J5” J^ 

Y j X j 4 . i.^S <yd[^A X + Y = n 1»^ 1j X JL«j>-I ^—\f 



f V Cpr - J-** 


. - I:: *.* p* j Jii^* 

<l)LJiJ c JxiL p j nil yiS+A jza Ij\j \j Jji—<* <_$l aJuj*-j,> j **1* Y j X ^5*1 — ^ 6 

^J V -X* l \j -1 ifj* ^JJf* X + Y = TT1 J* Aj X ^jy XJO 

. JLil C-ilJLi Aj ^jLj aS' ^4*J Aj jlxT J>- \j jL, j£j j 

Y j Jjl n jj i jIjLkj X J L ^ t j^»jJ ^*jJ1 JLit Ij a5w 2n jIjLmj ; 

t JLiL jju m a£^ .LIS' JVjll*! Jl>- . JLiL ^x*j c-j1j jj t\ ji 1>^L- jILaj 

JL-^jL. o J 4 4 ^1J aj c. ^1 £^jjj i)L»^ <_£ljb ^y, n L*j—j—^ ^IXju 

. cx-1 *L~* djp^-* n j >Ll> on jl m^^>- aj aJ^J ^Ucil jj oJL* ^Uwl 

4 pj JL*I>-I L i JLI^j a 5 A Aj JLilj X-^Tj-j A_*- ^1 jb Aj? JLjj-Xi jJoj j 2 Ij ^JuXa jT — ^ ^ 

a X^^j^^jl^jLjn^Ui^J^L-jT^I . x_aj^*£j i = 1,2, 3 

<JL*X>-1 ^^1j d*--l ^ jJJa> . £j i JL*ljj <5" JL-ilj ^iJLnj i = 1,2, 3 

■ X^m^JLX, JejJ. 


^ y ^j j - : - ->■» j j 


,x 3 t x 2t x,j^^>-w 

c l— ■ jjlU^ 


P{X, > X 2 |X, > X,}; 


P{X, > X 2 |X, < X,}; 
P{X, >X 2 |X 2 >X,}; 
/>{X,>X 2 |X 2 <X,}. 


<J“t* gjy c —■ -*X t * 1 ^) y. ySsj ^j y L £j^jCa U Jl^S { j^>j$ ~\A 

u*>j* L; U 


U > a; 


U < a; 


0 < a < 1 ol jJ *£ 

ijhk ji»l jL L 1*1^ jU<aI »-Sy jjjw jjj cisj j j I jJk IjjL j jlJLi. t W J — 'i *\ 



Xili jij i_r*i • XiL (t» P) 


YVF 


f( W ) = 0e~ e "(l3w)'-'/r(t), vv > 0. 

uT^Iji LSb' J (N) jjj j* i\.ui i W = w jS\ xxS ^jj 

L L.L? t-£j N = n jj L W L# S» jr —1 _jj J L X J f OjIj . W U 

. c-J (t + n, p + 1) (jU 

\£jj ‘ 0. P) iS r-*b^ j-f-z* <£->. W JL^ - Y • 

w £^3^’ lib'- 5 J J* : - * X„ t ... iX, ■■ » ■■* ‘ W = w 
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E[X + Y] = E[X] + E[ Y] 

y bu EtX^ i i = 1,2.‘ n y» tgljj j£\ *S xyl y ^b. *-1 j < : b bu l> 0 

t *LiL 



E[X, + X 2 + ■ ■ ■ + X„] = E[Xi\ + E[X 2 ] + ■ • - + £[X„] 




O-r) 


. ijL JUu jj*>- ol ^-^*0 j~* o—*1 jL— j '^i (^ — V*) 

4 jL ^ • lj ^*1] 4-50 ■ 4^11 ^ JUa 

..«. ' . S ' /j_ »j 

^j_y d.> —> mj E[X] (£\ji _^?l • J-OL P'y*^* X xzS y: 

L ^^£05 • ‘-■ ■ -1 »j0( tS-jL j l - -— j OLj»j <il — * ^J>- £jjf~0 jjl ji p- 2 S Sj. ,....«< \j X 


1 Oi 1 ^ 


x-x, + x, + --- + X la 


*3 j jnjt aAji LU>li% t JuiL ^1 i 4 ^jIj y jl Ji* ^jI^j X i y*j 


H[X] = E[Aj] + • • • + £[X,„] = 10(h) = 35 


^IjlS’ jl ijj- S0.> Jl_L» jl ye. 4_j 4 JUu7 jj j*lio jyiJSL* . w f JU« 

4^—4^ *jl;p j n L (_$! <Lk->- ^5 ^Ls<3j 01 jl at .0 L 4 (\ ~V") 

JjC — j ^1jL«j1 n jj 'y -.at^1 a*J ^1jL*J X ^iaL^al j.* j* ~,a e£ y.y^ 1 ( _y • fijj* 1 y 

^jr 9 4>i' j* ‘ J - ; ^P jf ./* j- 1 ^~y*y J^j 41 —I 

X = x, + aa ■+ • ■ ■ + x„ 


0T y *S 


X, = 


0- r 1 ' o^i—jij-fi 

f 1 ' j—^ 


l-I! 4 4J—0 E [XJ — 1 (p) + 0(1 - p) 0 ^yy, jy~° n50 X, Oi^'-; 


£[A'] — £[A')] t £[X ; ] + ■ • • + £[A"„] = up 

- -LjLjj 4—jLifl ) Jlx» \j Ij 4>WJ ^1 

h^Mj jj 1 j iy- Ol-S^ jl ^1^ X 4 -SO. jljuu . w f JU« 

4_jL>*_liI 4_jjU<aj o 1 j L$j1 jl { ^~i y j Jjj—1 ^ ^jkL Ly'£-5 . jjjlJL ?^ jljl 



r «r 


j-^L. -jWli* 


. JLjL^r . I ' . 'S lj 0^}S ^ll J jA . XS 

c-'L*-^*- 0\~y ^0 E [X] l JL^L JJ^~ L ^ljbw X .‘. j S J* : i Jff 

a*J>J 

X = X, + X 2 + ■ • ■ + A'v 

jl jj *5 

^ f 1 S . - 5 u-al—>*.—:—il \j Ayr- a^—£ ^\ i Aj-~* j -?' 

0 X>-y* jJ- j3 

AiS* \j N jl l^ojA ^jl»—• l)L*^>- 1 L i t i jfit (j^>- 

H[X,] = f>{X, = 1} = ^ 

*& 0 J-O 

E[X] = E[X,] + ■■■ + E[X„] = (j~j X = 1 

. JjS ^ L^U^jl \j 2y>- c'X jta jA j\ Ja— £* jj-Uj 

OjIj JU_jl>-! L ,jd.t_ w .4 jl j £I .ij A iA gliJjbff jd jjlJUa ^a&Lo . £> T JlLc 

. JLjU I j sJ^as** r jjjjbj£ ^ f j^ jJ L P 

4 J_*iL iJ m.Jj r j^ jjl c—*o p$ » to La jl j_*j ^JLjLaj X £\ : 
jl kl—»l o jLp jl pj^>- ^Ij c—»1 t^\ aLo->- jj ^Uu' '-^i X Oj 

/>(X = n} = _ j j p'{ 1 - p)"~\ II = r, r + 1,.. . 

*5 * j-“ t/* *=?*“" 

Ero=i«(;_"j)p’ii- P r <Y-r) 

- c*—o <j E [X] o»jLp L 

X = X! + X 2 + ‘ * * + X, 



JU--I yy 


L? X, i JLilj C' ii i yo ^Jjl 1—~jS (^1 jJ f»j)l jl JbU Xj 4< y^J 

,• y* iJl ■ ■ A3 y» 4% ^jl Ij J—<L ^jL^I l—d JI .iljljU X^ l -Lm*L) ^J,i ‘- „ d * y* l) j • ^ >• O^J 

r' 0 - I ^L^ijUjUjU-i ^Uj X i(J i*j . yC\ Jlj J-j»U- 

jl *S ij-ij j <_,~«j y m L . >-- -X i L" li~*I 

^ (J^° 4jhujJli jl c C-—-I p jJL^ljlj L j .** 1 a X ^i^L^aj j_Ji_La 

IJJ j t i — 1.2,... r. E1X.1 = -i 


E[X] = E[X t ] + ■ • • + E[X] = ■ 


(r-r) 


o-x! oL —m <w^^j M j -UjL^ ^ jj N ^J^Li ^ Jt> jl . j*£uo ^y^iiLyo . ^ V ^JUa 

. -LjLj Ij aJLi *— iL>Cj! -LjL^i .MJLju y 3 ^w-'lp’wl yJy II ^3^ L^aJj jJa> 

<jyy . -Lib o J—i <-^L_>iJji Jl .a (^L_£jjJ ^1 J—aj X .\ .,*5^ 


/>{* = *} = 


C)(„ M J 

rn 


jjui 1 j 1 


E[X] = 


j*(g* 

r; M ) 


A - A’. + ■ ■ ■ + A\ 


**_>j jij “■! Ij E[X] ij\y_ ,j yijL cjjLp jl_jj ^ Jj 


jl Ji 




;y~>o i 1 >> 



J- 3 * 


E[X,] = P{X, = 1} 

= p {jj—■ il * *.\ . 1 1 


1 \ / M + X - 1 

lA n-i 

m 


M + S' 


E[X] = £[X,] + • " + £[X.v] = 




■Sj^l O-Jj X ^ J ^Jil <jl JJ ^4 L AlJl 


X = V, + ■ ■ • + Y„ 


jl ji 


1 r l ' v>— : j-*' 


’Ji' S? ^ 


c sj!.>*iI M + N l_$o jjjjLww* L bJlJ-i i 


£[y ' ] = FTx 


£IX] = £[V,]+ •■■ + £'[ y„]- 


jj j/J -» J 


M + S' 


■X^S j> ■ j-i j j la* J jjji <Jji.i j*-*-^*^ j^ _^j Jl—g r jut 

y>~\ j V L It jj j Y L Ij jj 4 ) L 4jT j! Ij . j-iL 2N ^JjaLii o* j»- *5^ 

jjl* <S" . ^jjjl ^4 Oj^j 1T1 jjili 4 Jjl ajlj a-il-i jLiJ 

ij i^J^-3 j* j* ^ ^ >■ ?iJ!«1 j-Li>- oJjL/4 yL ji 

CJ_^i m g-jj N jl cJjLa^jilj iJ -^ 0 

Jal jl XxS 



o'}*ir* 


i-ijjyJ i = 1,2. .... N (^1 jj : Jff 


J-j——ji ,*l / rj J ^ ^1 


P{Xi = 1 } 

m 

e:) 


(2N - 2 )! 
m!(2N — 2 — mV. 

{2 NY. 

m!( 2 N - m)! 

(2,V - >n)(2N — m - 1.) 
( 2 N){ 2 N - ]) 


L y!y i_i 

t[A'j + X, + ■ ■ • + A'.v] = £[X,] + • • • + E[X S ] 

- (2A r ~ m)(2/V -- m - 1) 

2(22V — 1) 

y& j jjb j^jibk» *jj N ^ji . yijjf AJL—c . g T JU* 

• ^ CfJ j' U £itSj \— fl lT^ k ^ 

. wL^S” I JUj .) jlj J J>-J 11 AP j} aS \j -“ y 

<S ^jjl j\ - AiS" i £jj\ ^ j^* 5 jW 1 •*j-* ^ jS ilJ —*j j-* — Y 

. -UlS” —LiL AlJ-lj jZ j\ (_$blS' ^_)*-?*-* 

. -O L ^ n ap yt^u> jj Lg^ ^l^jl X . 1 ,.A ji — y : 

^ /A jjj aIsj^j e^Lal^l 1) IjE fX] 


X =- Xt + • ■ • + A',s 


oT j* aS' 



r‘V 


_|^i* J_*ai 


n i—t-j —.—ji j-j—i jl 


Oi 1 ^ J* 




byS\ 


£[A'] = P|X, = 1} 

= I - P{o__J^L-;f o 

'N 




= 1 


MV 1 

N J 


£[A] = £[*,]+• • • + £[X„] = N 


r t -(^y 

N 




*UbJjl jl jJ-J J—ilj 6-Li £-•->- ^^LjLa-j Y JUlS' ^1?^4 “ Y 

5 1 ., />* —*_I4 4.,...'u>^—a ^4_5^ jl Jl pi £ .m \ Lj . . l lj 4JL-ib 

Jl j~j ■ (*r^(_*• lj H [ Y] jl5 <u (cj T JLL*) Lj i^ 

^IJlrj t i = 0, 1.N - 1 b Yj jj l_ ^ r 4 j^j i < 5 ^ jl 

^ *^~y • £\y o^jjl cu-*o jj f 

y = y a + y,+ -+ >v, 


^jlsj l 1. .*1 Jjl» I * y' jl -- J J l - ft . y -i Lj QuLaT C«4j 4j .AjA>- j% & ->b~- I JU 

‘ ji'• (*r i ^ ° £ lSjj 1 ' ^r 3 ji^ 1 


p{y, = k} = 


N - i 
N 


/ . \ k 

VN/ 


A- s 1 


bi-i ^ JLl* jl .aJjLj^*———- lj ^-4 -X^a l^j OjLp <j U 


N 


£[Y,] = 


N 


N - i 


<£ }yl y> 1JU 


;V N 
+ 


N 


12 [ V] — 1 + - - 1-H ■ * ■ H -= jN 1 

1 J N - 1 N - 2 1 


] + ’ • • H-H- 

N - 1 /V, 



r • a 


j' ^ j • Lfc.il*^ jl j^ ^lij^ o . c f JIU 

jj j->” ^j-X* k^ojpfc ^1 j -luS" lJCJu£ oL-* j jJ oL>-jl^-X J ziS ^y jl jy j—i* ^ 

L ^X^.a! j j ^iiA ^>-jjL jJs\ . xS ^y i^I>*Jj1 j\ ^ijl-MaJ jj^j \j 

lj jA J^JLaj *jJ>j[~a JC-ib }\jy JL>- jJ ^ L? O 4l-n3 v*5sj 45" <yjy*> jJ> C Jj^ p JLj>-1 

. 1 J-> X...S jlji aJj Jj OJu<s> a5" 

JC*£ j! oJuj Jl> 4 _a Jl^ |®11 j* X-^L \ y) y I = 1,2,..., 10 i Xj .LIS' y?y ‘ 

l)I y ^y X . jS ^y jl y a Ju Jl) OXtf 4^ 1 j jJL s4» ^JJ- 9 

Jj5^ O^J O j4 j 


£[Aj + • * * + Aj<J — i:[Xj] + * • • + £[Ajn] 

L lj *\ i ^y\J>yA Jl —y H [X | ] — P { X ( = 1 } 4_wL>»_« \y 

— JUi-l 


nx = i} 


(■-5)' 


Oi 1 -X 


E[X) 


-“('-*)■ 


^jUaj j_^i 017 m_j ^ lj n Jl *JLo ^ -l? jlj 5 ^.IqiA f jlJuu yJjUt. £ T Jtt* 

. Jjjl z ° |_^L^ _/ ( n +l ^0 •/ (n !m!) jl i_£j jA 4^ aj jlJ jJl L>-4jb»- 

•• ^ jJ j m= T j n = ? c . .L La ^ jl ~ L ' lj La \ j! ■ * 4i_Jij jA 

_jj!j La 1 ! JIluJJ' a_ cj jj— a jj.l jj a_iL U, VO, U,0,0, 1,0 

■‘■ ^ ■ 'S ji ,-i-.,.o5' /^jl 4-—.L>^* ^1 j. . 4**^l>^* Ij 1^ t ,., m^ jjl ilJL»7 ■jSjl^ ^ 

fl ij —- iJj-^ fl [ LiLSL. jl U 1 jl Sj ji\ 

Lo jj. jj 

jLjj jj j O Jy~t> 4j jlj7 \ j \ tJ,\^X jIJUj I R(l) OiLX 

«u) = “if /, 



r • 


nl m 


£[«(!)] = I £[/.] 

i - J 


£[;,] = 1 OISL. jj " I ") 

>t 

n + m 


IDj 

0>51 


I < i < n +m L j(^ j 


£[/,! = P{ j— iL_, i " I " j i- I CjISL. jj " () "} 

in n 

n + in )i + in - 1 




L» 


£[*<!)] 


n 

-1- (n + m - l 

n + in 


mn 

In + m)[n + in - 1) 




£[«(0)] = 


m inn 

n + in n + m 


L 'S y} y oJ J j ■* k —■ ( j 


£[«(]) + K(0)] = 1 + 


2»r» 
« + m 


Jj j 

„_;i 


.J ^ .Jt'JLL j 

ib i_SLj c5vj ( Y ) j (\ ) l 5W-£>^ f 

<? - .1 . i 


<_jU —£ j! J^£ ^y>jj : c—»l j>j —■ j' cJl>- (T) _^( >) c. » .... i jij» : J? 

wj y L j*^S" ^jl>- <**£ jl 4j tSv lj w .»*I ol —t <yy m j jl£>; i-y y n £ 

. -£jLj 1; E [ X ] t JuiL o j£ ^I-Xaj X j£\ . Jul c*-o aj 

b m i ... i b 3 i b, L <~~£ ji ol_. ijLjjy ^£ ^y>J *it~“ ,y) J>- ij\y 

~£ iJ £Ji \-\ X. • ., m ij\y J\ . JJI »Jl1 





f 1 Jj! O Jj— yy jl JJ b r S\ 




^jLj 


X = 1 + V X, 


£[X] = ) + I m', = 1) 




tjj ■ - 1 - ; ^( w r' ^ ji^ji^i ‘ A J - L r i -* V^’ n j 1 j' 0 W» b , V^" J-^' ‘-’JJ-* y* J j 
jl { jp» ^jLw-^ jLo-ij*-! 1 j (b. <-^y j ^ •** uy n) n + 1 jl k^j ^a j^>- 

jl^ ^jlyjbj t J l^L 4Pjl a_Lal iJl. ,*Q 4j 


^ra-p{A^ = i} = 


H[A-J= I +• 


CyJ ji^i 


jl _ * <laAJ kl—I j jo.... > . < L » %J u gr fLS . d T* jUUi 

j Jl_>-1 j ki-jU (Jji? Ij 1 .4 .*1^ jl (_^l <JLj^ tS jj j J-> .>jb jljJ 

^A jl -L*j Jj JL>- jlSC* 4-5^ -i-lS" ^3 c yA>*j . 41*5 ^y CL~^,>- y 

jL£L« lj jl c..- » .»-i j —j i ^ = —-—jo j j ^ 1 ? 3 jL_5j jl j.—>-\j kjsj 4j 

n jl lj_«-jfl jl \j 4-Lu»Li — ^ w -^1 ( 0 , 2 ji) j c-n>-Ij^j £ij y 


.JuL^t? 


t i - 1,2,. . .» n t ^l i j* ki~_*—j—(X, > Y.) J-^iT ^y? : j* 


. JLilj jl5"^ o 


X, = COS 0 ; 

V, = sin 0, 



J-aj 


n ^ 



© = c— 

(T) = Jj' pLf j\ ^-j jLS^ 

© - r-pftf ji j-i 

v-v JSLi 


l Sjj c^-\j£j Ji-i~* ^■sUdj' ljU jS^~> i ~ 1,2,-n <. 1*0 ^y *j Leo 

c jlo ' cC*—»i (X X ( , £Y ) dJ 1 ,i^ ? ~*^g ^ Lf n jl d)(^* o_p>* ^—-iL (0, 2 ji) 

. C--I jJJ C->jj~0 <J 4 1 Jl_* ji *JLflli QjA L D" *S JJ-i ^ 

c! -(I/'H!, v ') ; 

= I (X? + Y;) + YZ(x,x,+ y,y,) 

/=l 

= « +1 X (cos fl, cos 0, + sin 0, sin 8,) 

i-i 

j i ji j\S *j j Cj£> L* Cj^j^ ^ • ■*, j-* 1 <_** • jLi^l cos “B, + sin ^6=1 ^UjIj jl jT ji <*S 

*S <1~U^ y\j l ± ) jSjQy®, Jt>u^l 


£[cos 8 ,] = 
F[sin 6,] = 


cos u du — sin 2 t - sin 0=0 

sin it du = cos 0 - cos 2tt = 0 


E[D : ] = /i 




JU^-I 


t i > I, X . ^iLaj jl iji < -^i ^ j 

p . .JiiL <£" ijlwLI *• y -Li! ^^aLi* 


I X,1 = £ 

. I = 1 J 1 = 1 


(t-r) 


■^ry 4 C—C —■*ji CJ j 4->- Of — V) 4-laul j 4 -S j. j1 ( 


E T X, = E I lim X A', 

Li-i L’ , -*i-i 

1 lim E £ X, 

n-x L < “ ! J 


!im I £[X,] 


= I £[*,] 


I X. = lim I X. 


(Z-T) 


jl yji (f-T) ‘oJjIkj _Lili kj :—-y (&-T ) -diUj _jj jj» j i y£,L r * yijyJ j jjl^wbj 
cJb- jj Ji iS :>b jL^J ^yy 4 <Z...y ZL-*y yHj-^ O-i' 


jij ?+* 


. (Lal *L*j ^1 gP{X. >0} = I *.0 i ~ .. mL ^yz* Lij>Lvaj ^La^jo^* La X . — ^ 


I F[|X,j] < =o. 

i -i 


4 i - I y^y. 


1 A' a i 

0 X < i 


x x, = I x, + v x, 

i = I i - I I = -V + 1 

.X -•*' 

= 11+ I 0 

i- 1 i-.Y-l 


? JUfi 


yC 


O 4 - J- 5 


= X 



_ p i AA 


nr 


E[X] = Y E(X) 

1^1 

= v P{X ^ /} 


<?-r) 


JL»a^ > s -^ 


y yy IS* i «^^j -L>lj ^ f* n ; . . . . 4 Y l+»l aS n Jl-iS” y — j T* ^U® 

fljjl y>- I y f-L-j-Jil .yi jl oL-* j Jlj>-1 j y j3 , Juj-Ji* o jp^-> 0 i — Jy> ^ ^ »-5vj Ojpsd 

. p-jly- ( y ly 2P(i)= I 4 i > 1 4 P (i) L j] 1 j ^1 i *• <y 

i 

p-L—il Li pyly- ly lj *L-il y 4 j t wLL 4 ^i _*_4 oN L-* .i - > -1 ^yl Jy5" ,y»y 

• 011 , 1 ,«j oJLily-i 

. P(]) > P(2) > ... > P(n) JJl.JLt^JL?ojU^ jl^a^1^y>y: Jr 

yLjl^J X JL-lS’ ( jU 9^.J 4 O—41 A'. ^ 01 Iw*-Jy fl l ... I t l \ p<y J A-& J*. 

pjjli 0 = i| y i n ,. . ., i (i Jll- oly-t - a> 4 i^jzz 1 J* y^ >»j <jy^l. jl^L ©jl^ ej.jl^y-1y 

PolA' a *} = V P(ij) 

i-k 

* i pu) 

/-*> 

= ^l.2....n{X> A'} 

pjjl^ 4 VO A_tal*^yUj j k j ^ Jy Lj 


E 0 [A'] > E, 2 ..„[X] 

L$jl ^>1 y-ly oNk-^jLj^l i—^ j>- y ^jy i yy y e-L—il < Jy Lj a^ JUbi ( y jL-JL; y I 

• 0jJ1 I^3 pL.*il OL>sJ 

j X-iL UjljI. t : i ^ijUJ A r i ... i A _lj5 ^p j . iaa^i,* ^ guupl . j V* Jlic 

i. A _4 j ^ju cij^s a.1ji i^l.n t X ^LA. i^La j^kIa 


X, ={ 


1 

0 


j-j.4 i 



i - n <1 - x,) ={, 


u A 

t 




E 


no- x,.) 





J JjiiLl. 


U..a Ij 


(x , A ) 


2 x, "II x,x j + I S X x j x J x 1 

i=! * i<) \<j<k 


+ (-!)"" X, 


t J W •' ■ \ 


(v-r) 




x, x, • • • X = 

'1 l 2 ' A 0 

i0-LO 

m, t ■ ■ ■ xj = n.\ ■ ■ ■ v 

. ol—> Ij 1 aJl*L-. > ^Lki>-I *j by>jA jjjX j jt ULj. 3 (V—V) j 

•P(im,) = 2m,) - I I P{A,r\) + v v v 

.+ ( - n ,,+ 'm, ■ ■ ■ a„) 


iMs-r 

F ^j*y y^-y>- jljA, t Ij 1 F ‘ ol ^L< j X ^jUaj 


(jjl Jl ■ *y A*\y*- A . ' a a jL—j ijS >——-La o. 

Ij X jj jLi -a Ojjy> -la — u y-* E [X1 iS L . t-1——,1 b X ^valjj -A—-I <, E [X] !a ojlJJl 

^ CH 1 ^ ^ ^ ‘^'-rf ji- 5 '-*-' 1 |>i ! ^ ^L-rr" J j cS j-rT J>J X* j 




^ * a ft 


VV' = o 


jij ^ E Z j Y , W 


JUi^i b 
JL^-j-l l_j 

JU-l^-IL. 


>,.*■ w— I Y ~ ^ -> '——- J j £ ^ | ~ ■ ■ I I "’. 1 X \^J ill ■ « m ft C 0 | ^ i Wa C E ft ft 

. 3jb ZjPyj \ jj3 LL® 4j Cw.j Z ^_;~~~? ^jr* - i -E ja J (c—al C-jE *5") W^j^LL* 4j 

>; 4a „ -l5 jL^I E [X] j^L-. J^ ^LL. X r _jb jU^l jbj- /l 

1 —^—< X JiS’ljj j*-jlx *S J—il» ^1 X l j~j[ij\j i Sj—^ e j^l i—~-b-» ^ jj*-£ -i— “J^f* 

ft-S"c—»I /jal l£j .-?0 jljjl L^ljJ . C. • *' J-'-i^- \x^>yZ-aJjloj ,J*3J*- >> ftj 

( ^l4 jiJ l5<S'a J -i t y.* rV ji; Jj lr ^ v L_^ |a=E[X]ol ji ^l J E[IX-(al] 

£jy 4 c—«-? ji'y.E; j jtftj ^_w/Eft ^L/j jliJ jl 'X~_*£' 

• (*tL)E U jij —k J& jzSy*** I J <■ jlj&Lsj X .J~1 J-aaLaJ 


^Lw L; ^ X iEjIj Oj_j—s^» jj-ai JLiL |4 ^_^jL_«(j j~jc^ X ^"l 

jjj Oj_^a 4 j |*_A.>^oLb Var (X) 

Var(X) = E[(*-m) 2 ] 

C" j (J ^L*jjL«ljl) E JL* j ^ji^Lvaj »-Sj X .JLty jjJto di jJUjIj . JUI T JU® 

. JLjL IjVar(X) ic-1 

J t E[X] = |J *£ (.A■■ ; ■;■; lj ^ ^ ijEft) jvjjLi jLb^Ul>-; 

Var(X) = E[{X - /x.) 2 ] 

= -=L-[ (x-^) 2 e- u ^ ,2r -"'dx 

V 2 77 tr J -*• 


(\-f) 







^4 y - (x- 4 ) / ct ^ L (^ — 'f) jl 


Var(X) 


CJ 

v' 2 tt 




rfv 







-K 



dy 




c 


dy 


. JjjT C—O <j jjj O jy~P \ Var (X) J 


Var(X) = E[(X - ix f] 

= E[X 2 -2fiX + m’] 

= E[X 2 ]-£[2 M .Y]+£[ M -] 
= E[X 2 ]- 2 M E[X]+ M : 

= £[X-’J- M r 


Var (A) = £[A' : )-(£[A]r 


<r-t) 


jj . 


i x Ij j c5W~* a j •Y-"i jjij;x t^^ 

. *■——-! Var (X) *-_-Uu {j>} 

j Var (X) < J-ilj ^jjA .j X jj -l*I y t X ^ IT JUg 


<. E[ X] — — iS J-i ota jUJ i_iJI \ JllU ji : J? 


E[X 2 } = 


1 2 <s) + 2 2 (l.) + 3 2 (i) + 4 2 (i) + 5 2 (h) + 6 2 (i) 
(s)(9D 


V ar (X) = ^-(I) 2 =^ 





rw 




. jl iS 1 j p j n Ij X ^1 aX<^>- ^^Laj 




£[X 2 ] = £ / 2 (")/;‘( 1 -p)"" 


y f JUo 

—i-j : 






^-^'''-'’i^^P'" 1 -'” * 


v /("U'd - pi’ 

i-(l \l/ 

v --b—- p'{ I - p)"~‘ + £[X] 


= />(«- Dp 2 I ('’_ 1)p" 2 U ~ P)"" + £[*] 

= n(n - l)pl/; + (1 - /;)]""' + £[X] 

— n(n - \ )p 2 + £[X] 


^ <>wj i (>—») Jb* ji) E [ X] - np Oj^ 


Var (X) = n(n - ])/; : + np — n~p 2 
= np{\ - /;) 


OjUp . U tJ b . ac-jC (_jl^ 


Var (aA' + 6) = a" Var (X) 


(r-t) 


E (a X + b] = aE [X] + b ^jb \-Y L. (r-Y) oLJ! ^ 


Var (aX + 6) = £[{oA' + b - (a£[X] + />))’] 
= £[(«X-aE[X]) 2 ] 

= £[<r(X - £[X]) : ) 

= a-£[fX - £[X]r] 

= a 2 Var (X) 


l bbjl5v» j^OUa-jsl jJ . C—0 ^ij* *5^ 4 ^*jT 4jL-E» - Bj«aJ 

aaj ^ Ot-b !j ob-*) bwl j j b tl ' 





r^A 


-ij -a l ./a l_p- 




u&m*aA 9 f^£JU) ^Ujfj i -A 

-UO l)L— t . > *£ jij L 

• rr^ ^Xr 1 1 c— 


pjjli g J f jA^\ji ^1 Ji JJ-iL J <* - - < YjX £\ 

£[«(^)/i( >')] = E[g(X)]E[h( Y)] 

Oj J-/? ji C Jul L®I r -f(x,y)ii>^ Jl^LY.XtfjuS^ :o l&> 


£[g(X)/l( Y)] = J J i>(.t)/i(y)/(jr, y) d.rdy 

= [ gix)Wy)fx(x)fr(y) dxdy 

J - X J - X 

Mv)/v(y) g(*)/.\(.*) d.\ 

>• * • v 

= £[>>( y)]E[g(X)] . Ajb oL*l *1-fcJU- 

jj j 4j ^ jLtj Cov (X , Y) Li I j ol aS’ Y j X ^yjLvaj j?--* 

ijJ, ^y fc-i J*; 


Cov (X, Y) = £[<X - £[X])< y - £[ y])] 


t ij-i ( J-i aJjLkj* Q.^lj C--v.^ Ja_< L> 

Cov (X, y) = £[,vy - £[x] y - x£[ y] + e[ yje[x]] 

= £[XY] - E[X]E[ Y] - £[XJ£[ Y] + E[X]E[ Y] 

= £[xy]-£[xj£[y] 

j ^ Cov (x, y) = 0 a^ i j^y \ — 0 jjCj 1 , \ Y . X juiS" A—?- 

iLj^j aS Y j X Ai— v 'c*-^ 8 j^ jl Jl£fl . <1 - i c -x ijj 0^ 

aS .-3 Aj J—iL jyZA X «UlS" ji 1 JjI O .»«0 Aj jjj ijijb At OJ y-S> 

P{\ = 0} = £{X = 1} = £{X = -1} = \ 





m 




j 0 X / 0 

11 X = 0 

jE[X] = . E[ XY] = 0 jA jjL j XY = 0 u yS\ 

Cov (X, Y) = E[XY] - E[X]E[ Y] = 0 


.. I ' . ; . „ i ^J>\j Y.Xtf JUja 
<- —■ >- y_ ji ybbjlj t£' y. 'j y. j ■* ; “ * jljj 

ijjl C_ 0 4 j 


Var (X + Y) = E[(X + Y - £[X + Y]) 2 ] 

= E[(X + Y — EX' - EY) 2 ] 

= E[((X-EX) + (Y~EY}) 2 ] 

= £[(X - EX) 2 + ( Y - EY) 2 + 2(X - EX)( Y - EY)] 
= £[(X - EX) 2 ] + £[( Y - EY) 2 ] 

+ 2£[(X- £X)(Y - EY)] 

= Var (X) + Var ( Y) + 2 Cov (X, Y) 


JC-jU U^JJ y» j' Oj' d...«l b t ijl -j ajb- jj 


Var 



I ] 


Var(X,) + 2IICov(X„X / ) 


0-6) 


^J-i y« jiJ 4j O — &) XJ tli 4j X n C ... I X| ^l 


Var 



I Var (X r ) 

J = 1 


(T-6) 


b X ^1 *JL_»- y-iXt yJlj jlj -ijfdW $J (PaUli J_JUA yibjlj . Jtfl d JUa 

. xL 1j p j n jb 

C.—A ybjUjT n jj LjX-4jj» jlJ-nj' (jiibfci y>.>UaJ dy~ : Je 

X- ■ -y y® t X>*b d-~43yfl ^-Sb p b ybb^jl jfi> 


X = X, + • • • + x 



4j i X. o' *S 


f 1 -i-wL_j c i 
1 0 Jil _r? y 

^ y-» (Y~0) j\ i^jj\jj\^j 


Var(X) = Var(X,) +■ ■ ■ + Var(X„) 


Jj 


Var (X,j = f[Xr]-(£[X,]) : 

= £[X,]-(£[X ,]) 2 x; = X, 

= p-p 3 


^y^.j 


Var (X) = np{ 1 - p) 


Jb« jLij j>- y> <. X^Ljlj . qSX)& aliXtt jJljlj. y 6 JU« 

jlj Lj \j t \-j l>»i^ T 

(_rM 4 y“-y^>y J°:->* V^" Lj ''^ J *'b 


X = X, + ■ • ■ + x s 




fl w-jLii-jUlIj y- fl i ±j+ 

lo if) ji* j* 

A^>»Ju ( \ “ &) ^Jjljc-a j\ 


Var (A') 


.N 

V* 

L. 

i - 1 


Var(AJ + 2HCov(A„X,) 
» \ 


(r-b) 


*S ^jA aJbJ ^-3 (Jll4 j\ 4 P ( X ( —■ 1 } — l/N 0_j>- 



J~a» 


Cov (X„ X,) = E[X,X,] - £[X,]E[X,] 


A';A'j = 


1 ^ j }->■ ji ^ I Jj ^1 i > 


s* j* 


E{X,X,] = P(X, = l,X, = 1} 

= P{X, = 1}P{X, = 1|X ; = 1} 

_ J_ 1 

~ N N - 1 

Cov (X,. X) =-J-f-'l ’ = —*- 

' N(W-l) W X : (/v- 


Var(X) = 


M") 


N 3 (N- 1) 


X -1 _ 1 _ 

X + A’ 


Oi 1 J 


jvJjli t (T - D) kJjL*> jl J 


L 5 ^—*- L-J’ if) ■ '*■—^ J ^ 

JUj>~! ^jjj N ^ 13 j ^-ota d)Lij T 0 ^L>»j Aff Ij^j k j-p 

LyL' jj^- Ji-*j Ju*ilj ^ jy N j t ^—*1 ——— y}y Uj y& J-^jj j yr i 

. ■ : ♦ : * <_r~'^-> 1 J J ir^-r* ^—*' ' ^ £i J.P* 

. c.— — jy^ Jli* y*y t lj ^ ^ j^j) . 

aS' y 1 j *y N j\ <jl ap. L 1 ^a) Jj ]f A>*w . w 6 JLuo 

D . D J jp lj AS" ^y^ yA OjL ji (_£jl cJ_Jip l 50 ^ y 

Iji— l, 2, .,. , N t ii y . ^ 1 . JLAi ^y ^y^yA 0 jLjJ Ij $y ^1—1 

i £jjl ^=r Li'jd j i = I -2.Nt ^ <y*j*s y?** ls* ^ 







rrr 


^ i— jU^JoI :>ji N j! ^b n *jj£ <«_£j ®^3^LuaJ i—b # oIp'^UsI 

n ^y*^*** ^jiuLw S j^l , Jj y~» ^y w<L>«Jjl Jb*ji>-1 b n <*-»«^- b ap^ 4 j^o yj ^ ^ ^ ^bo_> 

. JvjLj 1j jT ^j-^jbjl J j <, JLib aJLi <_£Aj jpcj jl jJLa 

b ^1 ya A*^>b»" $ j} jJb obL>fclJ j! ,J--3 O—CjbU-toi jJ> ^ji <-■ 1 Jqa 

j^l j ^ I j 'l) ] J«ib Jii ly 1 ^ ji I . Q.^t ^s^b*^ ^y ~0 y* b ^JJi.4 l Ju JJlS” wjsJL>^ 

N l) . 

(jbtj -UJLjly lj 4_*>»b*- j\ \j — £ -- ^y Jku jS OjLwb WJjJb**.* 

i = I N 

wjI—>*—L jl JjI 6^1 ^J y L—— 5 jl ,y U n .y^L-^oj byj <_£j ; \) 5 jjly iS^jt * ~*' jfc - i ^y 

0^ y-S'*J ^..-JLp \ \j - — Jbloib j_£lj Jj y a A_ 


<£ y \ y s-y v^J ^lyl.^5bLlj *-5b i = 1,2,. . . N c i .* ji j-* (_$ly: ^ 

y*j . y» u_4jyJ t y*- b C-®> 4jyJ y 

1 J—■!— j r jtiLjj aJ ji ! 2J} 


/, - 


i = I V.L 




SjS uLj jJj Cj jy*0 A> jly u*bS oyS\ 


Cri'y.'H J 


E{S] = I 1-,E[/,] 


V'ar I S) = X Var ( f, l,) + 2 X X Cov ( v,I,. v ,/j) 


= X tf Var (/,) + 2 XI t'i t J <2° v (A. /,) 

l-l ■- I 




^"N 




M H — 1 

.V ,\‘ - ) 


^5* ^ j _- ^-4 a J-i Jl 





rrr 


Var (/,) = 


N 



Co v (/,./,) 


n(ti ~ 1) /n\ J 

N(N - 1) ~ In7 


— n {N - n) 

77-ov- o 




C[S] = n i ^ = nC 


n{N-n\ £ - 2n(N-n) rr 

Var (5) = N \ N / C ' ~ WiN^T) ^ 


U jly ^ (\> ] + ... + v ) = Xu:+ 2 X Xu .u . jl ejLtL-J L lj Var ( S ) OjL-p 

i = I ' i < j ‘ J 

l}J ^ a^L^i j\ j . Jjaj ^A>- 


Var(S) = 


/£ 2 \ 
I t-T 

1=1 

- v 


n{N - «) 

,.V - 1 \ N ~ 1 


>\£ Joj o jAjj j ^ j, ^ u jl Ij Np j! *S Ij oJL>- OjtSI 

31 c~J OjLt j ,j^L> j c—1 L ^->- 


£"[5] = nr = np 


jWp 

C= ~N =P 


Var (S) = 


n(V - n) I' Np j 
(N- 1) 177^ P 


w(7V - n) 
N - 1 


PO -p) 



£ 



= P 


Var 



(■V - n) 
n(N - 1) 


P< I - P) 





L 


m 


ji y ( _ r 2> y l<) <■ |*-jW ^y j' — *^-> p( X , Y ) Ij 1 j oT * —S \ j X j —ji ( 

,y> i^-ajyj jjj lUj4j (Var (X) Var (Y ) 


P(K Y ) = 


Cov(X, Y) 


v'Var(X) Var(Y) 


-1 s p(X, Y)< 1 


ita jLiJ ji y ^y 
(T-6) 


t .l. ' .. j *lj O yj(J x i ~J jJ 't J X *L-_iS ^*0 jj (T — 4i.lt *_J« 

X 


0 =; Var 


*x Gy) 


Var (X) Var (V) 2Cov(X,Y) 
- +-,-H- 


2 

°x 


<7 «<7 V 


= 2[1 + p(X, V)] 


-1 < p(X, Y) 


0 s Var 


("--) 

\tr.« 


_ Var (X) Var V _ 2 Cov (X, V) 

fr; {— tjy )" (TjCT, 

= 2[l-p(X, Y)] 




•.jLs jl 


p(X, Y) ^ 1 




. ^ ^ (T - 6) kJ.>U, oLil j 





p(X , Y) aS $ y* *<Ao (T — ^) c^LjI j \ . ( O-jU A ^J 

’ °Y 

! Jl iS y* <~>UJ p(X , Y) = - 1 j b = —— >0 ji a —£ Y = a + bX J —'S <^L_>ul 

°x 

- Y 

Ji-iL Y - a + bX c^jj> j_J ji y£* > b = -=—- <0^jY = a + bX 

°x 

1 j ^ ~~ ^ ^ + ^ y p (X , Y)Oj 

. (,JxS c-jU 

i-SsO^j p (X , Y) jlJua - o . Ll. **\ Y j X J^ .jljfl 

p (X , Y) j'wliLa aS Jjbi jlJUlj Y tX ^ ~ ^ L + ^ *j 

<Sjia^ jLiJ p (X , Y) c^ JU jlJJLa. jl_JL» 1 j c j 4 , ,, (7 

<lLij p (X . Y) y 0 ^ ^5* 4 ^ y** y* Y^lji! X^ioljil 

. p—j y> ai— 1 j Y j X Oj j-# ^1 ji t p (X, Y) = 0 £1. jo £ J*\S^\iX 

fl ■**>£-> A ^ 

1a In 


-L*j j-jE 

u"- 1 jA A 


£[/*]- m> 

£[/„]« P(fl) 

E[IJ„] = P(AB) 


Ui'Sp.J 

Cov (J A . la) = PiAB) - P(A)P(B) 

= P(B)[P(A\B)~ P(A)] 

B j A ^Ub-Lal A . i ^1 jj jLEj <S pjjjl !—■ ■ •*J 4-t Ij 1 1 ^LS ^>i■ "i jyi 1JU 

t ^z — Jj j J-JlL P (A) Jl L u t. jy> P (A I B) aS 

. A#J ^ 1 Aljtj 

. 1 “ • wi JjEp .J> .j <a J ~|— Z ■ i—Ssj 1 g ■ - jl 1 jl d - 1 jj L, 



/ n m \ nt n 

covl i A'„ i y =11 Cov (x„ y) 

\l-l i-I / /-I--I 


( 0 - 6 ) 


* j <J\JL*» b 1 j jl jl5" . d!—>L j j!_jXP- 4 j Ij t3_^ C-J jbp 

i P, i P, o'slLfci>-l b ji r^ljb jl ^ijLajTm . o A 

r 

t i = 1,2.rt N. J\ ^ I X p. = 1 i P, t . . . 

i_jybN r i ... i N, Ojjj> jjI ji c—‘I i Jl» 1 jl Jv»b- <5 JLlIj jijbjT in jl iljbj 

• ^$1 <lL»>- x>- ^)y 

P(Nj = n,,N, = n 2 ,...,N, = «,} 


m! 

>i,! rt ; ! , 


... r >;. y n , 

n,'. ,.i 


JJ Oi' j' J -*—ib -bb Nj^-S" J—J—ib ^jj R i s* i 

jjj Cjj'Lj- j (0 — 0) ^jLj jl oil_iL-*j b . JLjub 4..I jb _ S '' _ _ ^5 b-^jl C ■ « j 

b cr^bjbjp 


N, = X /,(fc) 

i = i 


'■“’-I, 1 ) 

w-IJ 


n,= i /,(*> 

k--l 


ji 1 jr* J s 

•* j —* 1 j -^y.Pj 

jil jj- J- 5 


ft fc^bjl 




ji j* *s 


CovW,JV ; )= I I Cov (/,(*),/,(<fj) 




b (0-0) kbi~ jl 


^j_^b JLOb k j^S”! 


cov (i,(k), i,(n) = o 



TTV 




^^5-Lo j' . C- ■ *! ^1 / jl A>uj ji a f' k ji A>wJ Oj>" 

Cov (/,(✓), /;(✓)) = H[W)/,(0] - £[/,(0]E[/,(<f)j 
= 0- P,P, = -P,P y 

j j j jLa'jA Aj OjI jj jT Ijjj j .1j—£ ojl a T ..J /. (7 ) I i( (/ ) ~ 0 jl oT jj a5 

'*aJ i ^ j>o* 


Cov (A',, A' ) = -mP,Pj 


. jjb oijUfl-« X' c —tlj y^* jjb N - j N ; a£ iijj L j 


(yJjLyO - 9 
J^jlw S -9 

^ £_jij L JJk*iL LaljJ Y tX ^I A^ y O'LLj J&\>- 

P j Y= y) >0 aT ^_ i AlAy^L'^ J_iL Y = y <S jT <o X JUo^-' 

Px IV U ! V I = P{A' = x\ Y = y) = 

P’, (y) 

y ULa f* L^_i J-^L Y — y a£ o"f -b j-i Aj X ^t> a£ O —*\ y—Jo cJl>- j3 

rfSy-iijZj. .j^j^AjljP (Y = y] >0 a5 , 

E[X\Y = y}^lxP[X=x\Y = y} 

X 

= IxP\iY(x\y) 


jL L — j 


J—ili X + Y = m a_£ a; I j X 


Y j X . JU( f JLU, 

j ij a ^—pLj J —-—»\ oo-iLp , no'——SO 


. Jo5 1 _>1_>- 


i»a L *. "> - O—*\j X — Y — m aS" o' -b.* aj Ij X i^l ' ^ " . *> -' ^ y~ o»»~ i 

(►Jjta k < min (n, y 


P{X = k\X + Y - m} = 


FIX = fc, X + V = m} 
P{X + Y = r)i} 



JLs-l 


rrA 


P{A = k, V = in - k } 
P{A + Y = m} 

r{x = fc}P{y = w - fc} 
P{A + Y = m} 


oM- p>-'‘( m " *)p-M -#»- 



J p j Y n , 


Jp 4j X jj j\ . 1j *f O f (Jill*) o J y±j pi 

^V . ei—*<l ^ ^Jnj wLiL X + Y = m *S jl 

E[X\X + Y = m] = Y 

1 *u*£>L f (x , v) *1 ^ .^Jli^>- ^Ij \j <cl—j yi L«1 y Y j X ^^1 <5^ ^jjI^L l j jjaj 

t (y (y) >0 <lS^ 4j y ^oULa Y = y <5 jT i? j —i 4j, 


/v(y) 



>4jlj Y - y iojJ. <* X ^Jb jji a5 lI*. 


£[a i y = >■] = 


•f/vtvUl >’) dx 


. f Y (y) > 0^ jT JajJ. <b 


. y 9 JU* 


/U y) = - 



(j < X < oo, 0 < y < 00 


.juS^L^Ij E[X|Y = y] 



js&W 1 -y** J*" 


fx vUI >’) 


fix, y) 

' My) 
s /U. y) 

(i/>•)-• M * 

Jn (l/y)M V y djr 

(l/)’)M /y 

" lo 0 /y)* _jr/y dx 

( 1/y)e~ t, ’ ) ' 


<y £Jr- V“^* b : J" 


-(*)• 


ylL i_j . ^2—^1 y L ^jL*j *jjjj t \ — y <S 0! E* 4j X njj 


gjy Jjji'j' 


E[X[Y = y) 


Jo y 


e * !y dx = y 


j y jj 4_S^ uIa-* : ft^aay 

j Jaj yy <• ">^ • ,_y b'^'j Jy" y" je 


\Ig{x)l>xn (x\y) 


E[g(X)\Y = y] 


1 j g(x)f\i\ 


(•*■ I)') dx 


E I X, | y = y = s E[X,\ Y = >•; 
. i- 1 J i = l 


‘j'j-’iy b Y _ y ^ <ji'j-*l . J^L-* y yl> J . . : » < 

^UL>i j k oJj5* j-J A^ilj ^Uij ,_5 jj ^^SjLa cjj^j 4j 

• “^biy ^ = >' LS'y ^'I tS^jf 


(aJjf ^ L^uSjLuc lupine T-f 

t < 1 —*1 E[ X | Y = y] yfy Y = y ji <1)1 jIjJLj 4^ I j Y ^yj)—»aJ ^ ; < jl .ywlj 



ju^i »>.; rr< 

. ^ a E[X I \ 1 aS* a^p*- y . j oL-Lj EfX I Y] 'sZ^jy^p aj 

■ p-r^ \~r" ji j (*^“ _P ^J j*-#-* _)^r“? >-•• • /> U»- *-5vj 


£[X] = E[E(X|Y]] 


0 -?) 


. Jk>Y J\ 


aS XS (jL> ( \ — 9 ) JLilj A1+. 

E[X) = I E[X\ Y = y]P{ Y = v} (>J&\\-?) 

as jh^,^-0^0 ~ ^)aJ^l*^ fcjLiL r Y fy)Jl^L^Y/l A* 

J’Jj* 9 J* 

' JT 

£[X] = E[X | >' = y]/v(y) dy (^ 'i -?) 

J - JC 

^,. & j Ajl ji al— ^ ^ jL*oj j***-* jx Y j X aS" ^JL>- jj Ij 0 — ?) aI-lL*^ oLl o 

a£ jlJJ JbU : Jjlii?. S pyfc Y j X (1- p) aJjlu gl£j> 

E[X] = V E[X | Y = y]P( Y = y} ( Y-?) 


CL— J±j Aj ol^j 1j (Y — ^) aJ^Ijca 

£ E[X \ Y = vjP( Y = v} =11 xP{ X = .X | Y = y}P( Y - y} 

V \ A 

v ^ P{ Y = y} J 

= XI-vP{A' = x. Y = y} 

y x 

= V x Y P{X = a, Y - v} 

i y 

- I ,xP(X = at} 


j>SI 


= £fA] 





m 


* ^ Lf* J 

I c—»i jj j o aj j! ( T — ^) Atal*^ j.K,.^^ l$L^ ij^JJ 
t cj ^Joj jo lj Y — v J?j —1 aj X Jl «— * 1 j jj j—* -la-* y -—* jljj ^ E [X] 

^1 *£ JL*iL -^JuaLl^j lJL*^>"I jjl^J /*— *.5 Lj* E[ X | Y — yj <JL^- Aj aS^ ^j jj AS* Aj 

|P^_m 3 ^jl . ( V Jjjl ^gA Lo—* J>L Aj Ij J-_>- A>- i^_.,Ilia. < a ^j|) • il*-* i aJu^ j-i tj! ^_£jj aJL*->- 

jz*~* iSjj <-)l <-)•* j-* {J** ^ ^ 1 j <—lt-l aS" Cw<I jL-j a>«-Ij 

. J w»L->- J*\~* 

. Li—*1 oLil Aj I i^/Tjj>" (jjljb aS - jJ ^y>*jJ_*-» l^j . t_J £ Jlifl 

* ■Mdtf - ^L- -u- jl ^ a 5 ^ ^ C i - ^ <yrjy^ 

■ ^ j. ij- 1 " *i ' j jl (jjU-jftlj c->L- 6 jl |j-j ^ Jj-i ^ (jfS-* Jj *; fj- 5 /- 

jJ\ . X>\*£ ^ jL j J-*-* <o I j j' oj^L- V jl ^ *.£ ^ ( _ # -f^> Jj _h p j~ j>rjj->- 

<*JzS w-»L>*Ij1 Ij j>~ jjjl jl <jjjl—* lJL-*^1 Ij oNl>- pUJ jJ AS' ^./X jj 

jJJa>- JbL w'Ipxj 4& Ij ol^j l )yb 


^>«jJ-*—* aS' ^L*j Ij J^-iL (o-^L^ ... ^ ^j) jLij OwL« X xjS j&: 

0 j^l - *—O..^■>«j A S J—L ^ Jl sS jj j JjL w^Ij>«j 

E[X] = E[X\Y = 1 ]P{Y = 1} + E[X\ Y - 2]P{ Y = 2} 

+ E[X| Y = 3]F{Y = 3} 

= 3(£[X| Y = 1] + E[X| y = 2]+ £[X| y = 3]) 


j* 

t:[x \ Y = 1] = 3 

E[X\Y = 2]= 5 + £LX] / r -v 

fc-[X|y = 3]=7 + t[X] 

‘ E[X|Y = 2] '^L. 

j J-*.* «o o jL j j ^JJ o^l—* j JJlj j^jl ^j~jJ±S c^Lj^-il lj ^ j} j> ^1 ’ Jb 

L JLvil oL.j li ^:Lw.jj jjlj't c—1 Jj J^L* jLj Jj ■ ^y, 

isljj • E[X|Y= 2] = 5 + E[ X J 0*1 jib . c—t E [XI jU* c—ji JuL oj 6 Jbj 
0^1 jib 4 JjIj (JVj^-iI (y - 9 ) DjI*^ j$ j^Ji q!$*..«»£ 



B[ X] = j(3 + 5 + E[X] + 7+ L'[X]) 


£'[A] = 15 


<u aS ^ j 1 y I jl JLoJ Ju^ J-S . ^gUj >fe <i jl ^yijUu jfJuu 0 if>l <r . >-> f Jtuo 

oj^P 4j . JLlU vl * L ■i 'J i j - ■*5Cj j-3 y 

Ij ^ ^ * ---* ^y ^1 -^ bk j • mZ j ^^y a^j ijbj "-5 j ^yl -La_~»y 4_S" ^3 J—lS” ^y 

*Cj jly. : Ju& \a*^>^j 4_S" j) y_lji a *S >1 ■ ■ 5 y 0b>y A .ll y -t- ^ 

jlJX« ^-SbL» ■ -^L Jil-» -byi^y «l^J.jy Jjlj *S JS' jI-UJ 

j' > 

?<i^\ jJi^- :>^J. ^ o > oilLZjJ jl jjj viCj jj> aS' 

X | j JjJ—^IjLnj N j-i 

Ij oJ—i <Cj JJ& j_j^ ^*-b^ jl s oJ—* O JJfc ^1 i jjj j ~l~A h **jj *S J—ib ^iJu* ^ioL^j 


. ijS obj X x 

i= I 1 " ~ 


*/]=£ £ [f *■!*]] 


E £x,|N = nj = E^A'I.V = nj 

= £ [l A, N j X 


<Jj 


1X,\N 


= nE[X) 


= N£[A'J 


£[A] = E[Xi] 


<5" XS ^y ^yl j 
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i a', 


= £[N£[A]] = E[N]E[X] 



rrr 




. & 4 * A — T 4 4 j^ji jj eJLi ( jp*^jbo J^® I j jj 

i_t J>L..alj i—J y) Sa jbj-A . 0-^1 oL^ c_J jj b ^ jJl^ lJ cJ Xi l-S\j , £» ^ ^JUfi 

•L-® (iL-frJJ® jl -° ,J ‘ jr^W-® • -Aj ‘^-'•> '*-' ■*■ : s -® V-V ilnAj 1 ^ ^ |*rU^t_r® ^ 

. Ju>Lj 1 j dX»l (1)j 

^5 J->-1>- ^ 4 c^--l fiJ-i jji iT Jli* ^Li *lL^4 ^jj\ : 

jufll (S^y. J fl-U*To^j j~£ ^L*.—*< jI-LaJ ^1jL*-» X jj-^ji 

.tf (ijj ^ • M ;l .b = E t X 1 [*^cr® u/’j* h -> a <£~~^-)S. 

'-<J-*i • fiA>'cj® ‘^-‘■» *i H.hcSLriJ 1 ^'- 1 ' 4 ' 

y __ P -b-*- 4 ■j; u '- :J vr 

1 0 x_iL «L_. ^LC^JI yjJ /I 

M„.„ = E[X] = £[X|y = l]P{Y = 1} + £[X | V = 0 ]P{ Y = 0} 

<£■ JUjj 

£[AT|y=lJ = 0 (?-?) 

£[X|y = 0]= 1 +A/ a .»_, (6-?) 


J -TT^ j-» JL-i-J tj\y (0-^) J {T-? ) f j , .j i a <J jjj-1 jJ (5ljJ 

^l3L>- JIjL-O-A LJLjO J (J^l c-*bwjl j\ jy-^> I j J . cl- .<^1 oL*^J ^iL->wjl 

I j (G-^ ) aJ^L_«_- 4 j ^j^jS —5 «L-—- b - 1 j J_~4—^ c^jjJ a <S 

* (j* *■— 

*S t P ( Y = 0} = b/( r j + b)0^>- 

Mu.b = . [l + H. b-il 

a + b ‘ 

^jb j c ^‘ l 0 y}ji ^. i) zj~*y '■ 



jO 


M..i = —“[l + M »‘>] = —TT 
a + 1 a + 1 


2 2 12 

a + 2 l a + 21 a + 1J a + J 

2 2 T 2 1 1 

M a .n = —t[1 + M ( , 2 ] = —— 1 +—- — 
« + 3 a + 3 L fl + ij a + l 


4S Jv^jlj jl 0^1 L 


M 0> * 1 

<3 + 1 


Iw -Un j /jjl . ^jjl C—O <J ol y L .j-JIjjI 

■ (*?*■> i_r* JO- 1 ^ ' J 

^>w> P L Osjj,* <5 I jJ^.:- ‘ (J fr. £j L»jT gjjji ^ JU* 

E [N] . J_lLi c^Siy* jJjl Ol»j N JxS ^ jlJJ JlO-o+i- 3 ti—ii^-o 


y} J jo Y - ' 1 


Var (N) = £[A rJ ]- (£[A']) : 


^Jik^ ■ <J r'“-' J 1 ' J ~S’ : J* 


Ji.1 . Y = 0 


l*r^ <_r“ jii ^jr 0 ^ Y Ojj ‘jjJ J 5 J ^ U E (N 2 ) 


£[A r; ] = £[£[N : | Y]] 


E[S Z \ Y = 1]= 1 
£[N : | Y = 0] = £[{1 + A')-] 

° JJ Oil J 3 ^ or*-* ^—»“ Jil^jl J”l 'jij ‘ <_»— <J j J Ji\ 

Ojj-^s jjl jj . JuiL c .‘ v . t J jl j!jL»jT <i^Sj j£\ t o J 3 jl. N = 1 j^Oil jl j N = 1 

^r>-* <tS" Jjl jl) >-S>j ^jjj.ulU^c —(_5 J ^jN (_ 5 lf 2 jL»jl L JSjlA*j ^ij 0 > 

J jl- 1 _ J rr J -l ‘ -.. .«- *> 0_j^- • -l—*I j^ fjM Jl—*1J < — j L»jblJ-»J oj^jLt aj(j— i c —S O <o 



J~oi 


-j-o!je[n 2 |y =«] = E [(1 + N)’J ' N. 


'‘ijr-uy 


e[n'-] = E[N~\y = i]p{y = \} + e[n 2 \y = o]P{y = 0 } 
= P + (1 — p)E[(l + JV) 2 ] 

= 1 + (1 - p)E[2N + N 2 ] 


^ jl I ji j E[ N J = -i- 1 jLlj jUw* 


E[M 2 ] = 1 + —+ (1 - p)E[N 2 ] 


EiN'-^^e 

p 


Var(.V) = E[N-]-(E[N]y 




- (±Y 

p \p/ 


c i/ b AmwIm T-9 

»■» osj U-5 j-i b c .. —■ ^ 1 j 1 'L-° Lfii <b 

jLLj (jl^j . /jjl ojLal—<! b 4^b l ijjl C«—O 4 j 

!j X ^^jbJU ^^1.., ^" J J J Ju^b Jw»L-b_j Oa H —.. 'X ^ a .- ■ l b -fl 

*-Al J*> Jti +i 


X = \ l ^6^/' 

0 Jj £ j£\ 


E[X] = P(E) 

E[X\Y = yl-PfflV = >•) 


■*5* Jj-i X b_ipij*j ji 



JU3-I yj* 


- y 4>wj (»— 1 ^ J dl l ^ — Oj*)l iljCfl jl L 


P(E) = vp(£| y = y)P(Y = y) jl_1L, . 


P(E\ y ~ >’)/»■ (y) dy ^ j-ri Y 


(?-?) 


l<XS ^jA _jLj-I 1 j V, , . . . Y| _^l-d-a jl i _^o ^ 4 7 .-.- ^ j^*Za Y £\ JLjS 4>-y 

(f—p) XJjIjw . ^oS ^jA wjj jt. j F = (Y = V;) U lj t i = ],..., n i F| »l«LJLj oj y& ^j| j3 

• **J \j* Jd- 1 ^ j6 jj+-^ <: 

Fit') = £ P(E|F)F<F;) 

I = ] 

i ^:T ^Lo_l>-l aS XJL-. — A U *^jl a * a ■!..» F n i . . , 4 F| jl 


L$jI j ..i.»«lL> ^J.a ~ . a 4 7 .»yj - /j i Y j X li5 y * & ^ JUa 


.juF^L^YP ( X< YJ .JLiUf ,f 


d ' y J ', V 


jHjb Y jjoli* i£jj 03jS :J? 


F{X < Y} = Fix < v I y = y}/v(y) ^y 


P(X < y I Y = )'}/> (y) dy 


P{ X < y }/v (y) dy yL, 


F.\(y)fr(y) dy 


F.\(v) = f\{x)d.x 


oT jj 


+ Y y . .i^lL Jjl:— a 4.^^ ^jjLvaj (_ 5 L*j-Xw« Y j X j oS yj> y : £ ^ Jtt# 


. I j 



rrv 




fijli ‘ Y jiili* Jjj Jtf jJi L : Jp 


£{X + y < a} = 


P{X+ Y<a\Y-y)fAy) dy 

P{X + y < a | V = y)/v(y) dy 
/’{.V < o - >}/ v (y) dy 
Px(a ~ y)fr(y) dy 


uteym jlj f-f 1 

^ Y ^_^JU1 jjiliL* l> Ij X ^jl= <»5 jl*J» 

: pr s ' , - s Er~ jij <i jJ 'j Y = y L X^^l 
Var (X| y) = E[[X - E{X\ V)]“| Y] 

j"' ((Jv*) J X ^ 4 ti— I j\ji Var(X|Y) i 

^Ajl JL a Li- i j V (X I Y) j CjjL^p <j . lL— il Y jLi-j-a 

■ ^ i^jdi o-J j jJ>jj&* Y *5 jjl < t , * .,. — i t c—il ^j-jLjl_> 

t r Jl iJ l J‘ Var(X|Y) i Var (X) jL~**j 4ia>lj 

iS^ji ’ ^ji <i Var (X) iS^ji ^J ^ 0 ^y ^-*-1^^ 4-Sbjb^Y L X 

Var (X) = E [X 2 1 - (E [X]f <5 JJa jU* L> *5 *>-j3 c-^L <JJj jjjjTc—o<, 


Var (X\ Y) = E[X 2 | Y] - (£[X| Y]) 2 


Oi' J 


£[Var (X| Y)] = E[E[Y 2 | V ]] - E[(E[X | Y]) 2 ] 
= E[Y 2 ]-£[(E[X| Y]) 2 ] 


(V-?) 



‘ E[E[X|Yl=E[X] 


Var (£[X i V]» = h'[(t'[X| V])-]-(/;[A']r 


(A-n 


. JuT*4 j jij (A - ^) J (V—^0^ £ ^ 


JfbjJ 


Var (X) = £[Var (A' | Y)] -*■ Var {E[X \ Y ]) 



JL )^jA yliaJ cl5 C —j! 4 j -4^ jLUJ l l)Ljj ^A - LJ>5 j-3 . £ f Jli/fc 

Jjjj U>V»J 3' Jil—*) j ji jUai £\ • J-ilj A t ^ J r“'ji . 

J t y—i ol & - > . » I 4j 0—1 (O.TJtfJ; £ j_j3 cS'j^ 1 

S d—'i Jj ^a jUa3 j!^ ^1 Jaj j!j 

Y -Li5 j JLiU l U L$j^ j jj il J-*J N (i). l > 0 jA ^lyj t l jj*j* • 

N (Y) jiaJ j_>3 *- ^ Oj ^jA . jlJLj ^y-vi ^ ^j!j jlUs j 

Y i^j j L . o—l 

i;[-V( VI | V = i] = Z£[iV(r)| Y = r] 

= £[N(f )1 /V (/ jiyj.Vlr )j } 

^ o^l A / L 


ai'S. 


bj 


H[.MY)\Y] = aY 


E[MV)] = A/-[V1 = ~- 


ojta ■ <*—b>**« L IJij j 


pO?a^Liol IjjIj J^o^i jl Var(N (Y)) o^jjl o—a<i 


Var (,V( V')' V = J) = Var (N(i)\ Y - i) 

= Var(N(r)j J^UjoI^L, 

= Ar 



J-ai 


m 


J 

Var (N( V’) | V) = A V 
E[X'(Y)]Y] = AV 


•>_>*» iS As ^r i <J° ^^jlj ^y} 3' ‘ '-^ 


Var(N( Y)) = E[A Y] + Var (A Y) 



A 2 


r 

12 


• 0^ Y b Var( Y) = -jy o' j> 

(j\ aJIJ^ , . . iX,; X [ JxS ^y> j . ^foLai g\&yJii* jl ^Lai t j^Js • d 9 JUo 

jidlJL* 1) .y^L^aJ ^5o N i- ,' 5 y j wL-ilj JoC —j j\ 

L c Var ^ V X,^J j» . o^l ^pii—t i^l t Xj jl ^ J—iL .yj-® 

• N c£jj 


£ [|, X ' |N 

Var( l X,\n) 


= NE[ X] 


= N Var (X) 


N 

j o — * ^jLaj (_£La j —A--* 3 ' jIo-aj L$aj X X. »jXaa N (_$I^j Oj>- 

i = i 

iSj* £L>li '3J tv:..^' j oI-a^ jl'■ij'j j ui' 

(Mj '- 5 <J°X ^yy 3 ' ‘>■ 5^1 ^ <• y 


Var 



= E[N] Var (X) + (£[*])’ Var (N) 


(jAji t A jj j ijbj* c ~ Y 

OjiL» X ^jU^j j-Jo oJLl sJu»LLj jIJlaa (^Lo-s ^ 

aJmS"*~ j i_rJ^ g( x HrS” ^iYi^ y-iLajjlJJL* jj^l_j<o 
Y jljli. (_^1 ^jLo g( X) tI-> X X fiJ-i 6-LaULa jljli. ^1 i JLilj 



jl .w a . JL-iL y aj uSLo jj g (X) a S j*uS ^-»L>*_i>l uL>-I j g ^*1^ t jjl oj . c- .-I 

Ij E [ (Y - g (X) )2 1 -JT ^ V U^I jl^-lj y .yS^ 

a i. v . S /jjj c.-^.j g( X) ~ E[Y|X] a_S —2Lj jl ■■a,.iA j^jI L Oj^£\ . juS 


t-Y^ 


E[(Y — g (X))-’] ar £[( Y - £[ Y | X])’] 


: w lAjj 

£[( y - g(X)) 2 |X] = £[( y - E[Y |X]+ E[Y |X] - g(X)) 2 |X] 

= £[(y-£[y|x]) : |x] 

+ £[(£[y|X]-g(X))-|X] 

+ 2£[( y - £[y|x])(£[y|x] - «(X))|x] (\-v) 


uSj ijljUP Aj Ij jl jl^jj A_S J_*jL ( y X jl^tE[Y|X] - g(X) (.X JJjj Ij J>j 

^jjl jjlj l oi £ jJ UU(Ij 

£[( x - £[ y |x])(£[y jx] - g (X))|xi 
= (E[Y|X]-g(X))E[V- £[y|X]|X] 

= {£[y|x]-g(X))(£[y|x]-£[ y|x]) 

= o Of-v) 


t(T-V>jO 


£[{ y - g(X))-|x] - £[(y - £[y|x]) : |x] 

• -AjI y l-. jJ Aj Aj>»-1j (Jjj ^jL—a Lj Ojl ^j-^jLj* A-*jI»*a L j 

jjj *i '-X jl j> tS*j i •" j j- : j » S cjj L jjj>-j* >ujI_jI : Sj^w 

^j^»j) . -. ' -. j -j C = E [ Y ] jJ E [(X-C) | a S >jS c-jIj oIjj y ^jij^l^j . c—I 

£j-* jc^W* “-S’£^j>-a c J-> 0-i' j 1 ■ (-^ Ij 6 ^^ 

*—* ji» jl - -UiL yiy- jL« ^jl^ Y aS aS C—I jT t -US' I j Ua»- 



Oj&L* J~a» 


rt' 


[ g-. o ■■ 4JL-g Oj y& y <. -UiL x jj \yX ^Laj j-Jti-* o JLi o-LaLw* j \jJLa J>\ 

j L»jl>-I ^Loj 0^*5^ f-lii^il ^1 L <» juL* oJL^ JljLoj^ 

ji' cji-^—^i if-s-v. ** J >-* iy • -^'j<_✓* ^.r 1 x = x 

jj jjjl jl c -LiL X = x i 9 y* ji^y, ^ ^ cJL>- 

. iij£^ iJ^jU \ -V 


JjU ^JJLl J_j1> O (^jI <«.-»“^j) x JL» djie Ll , S^J-' J—i •* ; ^j-> ■ JkWV JULs 

J(_*>j^-~4 Lrf^ • - Li ^i ty“ ^ J x + 1 (jc^V* ^ J'-'y £djy ti 1 j' a ^ <S 

^i jJu4>- -L«ij l)L<j Ij 9 1 .Li L J~~* -Xi 

• Jij ^jy* <>. ^ Oi' : J* 


Y = X + 1 + e 


Y jX <cJl . j-iL ^ f ( j<JLjlj j 0 L X j! JJc —** JL j ^^Liaj y£* >-5v eoT jj 

<y.j-^-i—rj oiy ~~—H J J Jrt 1 i' ■ - l:jo i_r“ ^—-> b ty j—*~ i -> — 4 J — 1 J>k V-r’.r 444 

l^l^E[Y|X= 72 ] 

£[Y|X = 72] = E[X + 1 + ejX = 72] 

= 73 + £[e|X = 72] 

= 73 + £(f) J-jU-l-I^Li 
= 73 


sZ ~>t .X-iL A j\ S j\<Jjl** X*S j -9 . w V JCU> 

S j£\ . (s , 1) \j JU ji ^l j\^ B C—*Ljl jJL> 

j\jJL* R j^l j -Lilj ([x , cT) IjL L A cJ^t c—jlJi* 

^jJjt>- *JLi <Jl*-jl ^^ ^ J-iLr jj\jj B *-Li 


j*r^jjj Cjj^oXj lj RljjJ. 4 j S ^—iL: J» 


/s:«(-s| r ) 


fs.R (^. r) 
/«('■) 


_ /s(^)/ft|s(^ 1 £) 

/ R (r) 

_ j£ g -(s->i) 2 /2<r : g -(r-l) ! /2 



JU^I j— 


rt x 


U ~ V-f (r - s)' 
2cr 2 2 


O. ^jlS 4 j 7...i h. 


’'(27 + 2 )'( 5 + ') ! + Cl 

l+o- 2 / (M + r<7 J )V „ 

~r — Is ;-- } + C\ 

2a" \ I + a~ / 


+ G 


i JJ . -LjjlX s <> •■■* C 2 j Cj jl aS 


fs\R(s\r) = Cexp< 


I" ( M + ra 2 ) T) 

l 1 +a 2 J 


i 




oJ-i JL*j! j jm aS 03<>0 6iy ( _f 9 . 3jIOj SAiCOi j3 a5 

jl*SL ^jj <j ol j j j^JnJLw® aS" o~J J-iL oOi ojIj j3 r aS ol J*j-S> aj S 


E[S\R = r] = 


f± + rcr 
1 + cj 2 


Var (S\R = r) = 


1 + (T~ 


eJL-i {J\_*^jl O^^Ap iS^ji 1-^^" j jla'.* Aj ,3 jj\jJ c 

j 1 pi*** I Oj Lp ^ — V Lii c o£ L r 03 j I jJL® aS* o I ^jp aj 


e[S I r "']‘tt 7 '‘ + tt; 


u. o^j j-* i?—.*jP® L Ol jlo.4-4 a5 c~*I 

r ~ J f 1 ^ Vj^- 14 crr^ O—J . 0 

G~ Aj (jOiL ©Joi S L /^J 


I l3 J-* O JJ-~P Aj 0-Oi AT—t^j 

^' ji'jJ u r*kj' 3 j'J-i* r j c~OU- 

O-®^—P 1 0 -_ -—-■■■> Jpl—a j^Ss^JlSsj 4_t 

. JUjl OjU a £ ^la^Ap Jj-Jljjlj) 


1j X —>- aO— oLi 4_^-3j o~®^ —p Jolj-j jjs. y V JLU 

C tlj ^1 J-pl jl AP L^J . j A T . — . m/T L jl,5 o.—®^ L_f^J O^i^ 1 O—Aj 





w 

2aj jj 1j JLJiti c-jU lim a, =oo j lim a, = -oo -lS" —_i -o i = 0, ±1, ±2,... 

jb . Jjb jl^J j! ji X <5 (a j , a (| ) (_gU aL^li i_ y 1 j ob j ajlj^ 

<_riLb Y -L^" ^jj j -Lib y ( jT jlJ_i* X£ (a,, ^ + 1) ^j ±~S <• |*-i£ ^ 

l e-L> dJJkLb* . ^ jlj-i* 

Y — y, if a, < A s o, + 1 

c ~~‘ l jij ^ 

P{V = >■,}= Fx(o,.i)-Fx(«J 

_j ^fj- ^laob (V^r" t E[(X - Y) ] _L^ 1 _ r ^_ /r i j_^l 

, ^Lj i = 0, ±1, +2,... i y j jjjli* U1 j L$jl ij_i jb li ~«S cJU- 

. XjL Ij i = 0, ± 1, ... t y . <c_jj (t _ aJ!) 

•Y jljo oblj Y 

lj tfijjJ UJ > c_*T ^ gj, j E [Y] = E [X] ( v ) 

j i ^ Ua>- 

Var (Y) - Var (X) - E[(X - Y) 2 ] (^) 

Y (_sjj b* J* 4 _ J i»j-1 L i Y l -~ 1 *^ j* oSLr! (‘- J *J0: J* 

E[(X - Y) J ] = I E[(A - y,)-| a , < A < o Ml ]P{fl, < A' < a l41 ) 

i 

r~* a*j J\ Oj*\ 

1 = i if a, < A's a,*, 

Oi' -> a 

£[(A - y, ) 2 \a, < A s b,.,]= E[(X - y,)’U “ «] 

^ t*-*??* Jr*) ' _V J 

y, =£[X|/ = i] 

= E[X|a, < A s a 1+I ] 

= [ a - x/ x (x)dx 

J a. 


Fx(fl.*i)-Fx(o,) 



aS i l V = H [ xj I ] aj c.... ^ jj^- 4 

u 

E[Y) = E[X] 

Var(X) = E[Var(X|/)] + Var(E[X|J]) <£> 

= E[E[(X- Y) 2 |/]] +Var(Y) 

= E[(X - V) 2 ] + Var(Y) 


s" - - -2 j£\ L $ Y jXJ J - --■ a ^jy a_!T 

y£^-y pW~jl ..r^J J*> 3' E[ Y|X = x ] V - ^ C ~ J ' 

y.y-t-i y *S J 51 ^Jy** yJ ->* f _A*-* Y , X i- ^ . ~ . • - -.■»■* j YjX ^kjlj j 

• J ^ jc?" 'j x s t: ~7“ j Y (J**- 4 


jb>-1 j b , a c—-I pM X aj Y £ *jj\y yj-v. yy* iS^y. 

bjS\ . r -:,A E [(Y - (a+bX)) 2 ] U 

£[( Y - (a + bX)) 2 ] = E[ y 2 - 2a Y - 2bXY + a 1 + 2abX + b 2 X 2 ] 

= E[Y 1 ]-2aE[Y]-2bE[XY]+a 2 
+ 2ni£[Xl+ b 2 £[X 2 ] 


— £[(Y-a- bX') 2 ] = - 2 £[Y] + 2 a + 2 bE[X] 

<)a 

4 £[( Y - o - bX) 2 ] = - 2 E[XY] + 2 a£(X] + 2 b£[X 2 ] 
db 

jjj —jjIj—»- b j a <o o_.——J jT Jj»- j {Y— V) cj 


(jJ l5 j$ <jr~^ ^ 

(r-v) 


i jib 


_* l_» 


xl. 


EfXY]-£[X]£[y] Cov (X, Y) y, 
b E[X 2 ]-(E[X]) 2 tf 2 V 

a = £[ Y] — b£[X] = £[ y] - p(7)£[/Y] - (T-V) 


,/al—, . c\ = Var (X) j c\ = Var (Y) t p = (X, Y)Jc _ ^j-J> jlji a_S 

,+ - 4 * 1 j E[(Y - u - bX) ] jIjlJL* (T—V) 4taL_*_ * j! b j a a a 4_jT ^c*jIS 

X <J —; Y JiA+ Lk^ 4 A » <> ^iljjlij j t ^ 





p\ 


IojLc- 


. f i k =E[X]jM i = E[Y]iT J ^ 

j! OjLp ^1 


£ (y-^- p J(X-,o) 2 


= £[( r - p y ) 2 ] + p 2 ~^ E[{X - pj 2 ] - 2p^ £[( Y - M ,)(X - M,)] <6-V) 

_ 2,2 2 n 2 2 

- <7 y + p (7 V 2p (T y 

= p 2 ) 

p&L* p}p^ ^ wLili — ^ Ij + \ <j ^jCpjj p J> I (0—V) kJjaLw *& ■ * J °?‘y 

■ 0 ^ '^>?y ij 0 *- ’ lX ^ <jLJ&p JijHi £jS 

j <• L X <j X J »p <j Y ^Je 1 p>CP j jT ji *S Jllw» \£i . o V JU# 

4ljj p-A i^jj X 4j C...-...J *5 Y ^ C/.y-H JJ <ji' j 1 

Ljjl i3 y~2 . j i^JL>- _p , X~Z Ij 4i25b e pA* j J Jb Y J X <? t-1—>1 jl t -1 -JIj 

'- 1 — 1 yj *4 


/U y) ■ 


2 rw.cr, 


4 =,„p{ -M(i^V 

VV 1 P~ l 2{ 1 — p“) L\ CT. / 

2 pU-^)(y-M.) , f -v-M : T 

a-.a-y \ tr, / J 


oJujI I •>- 4j ( 


/vix-Cyl*) 


4J x = X J,^ JL^ <_jt ij^JLk. oLJi 

■ p-r^Lf* 


- -1 /f=—s ex P{ ~^77- r(y-P>- — U-pj) 

\ 2 7T(Jy\ 1 — p l 2o\ ( 1 — p ) \ (X x i 


o$^-y 4 <J^y £py x - x )*y* \ Y J°y* cpy {yly}^. 





F[Y ,X = a] = f±, + p-- (a - 
<*> 


Tf? 


■ cr(L _ P 2 ) 


j jLblf A) ja - A 

jjj CJj<J 1 ^yg. ; 4 > - jAaU-a j»Lw X ^jjjLvxI q>(t) 




cMf) = E[e' 


Vf"pU) JLil;/? (j: ){j3r a;Ij'L>C. _f X 

X 

f e7(x) dx Jl-1L f (x )Lc_^X 

J-JO 


l - 0 ja j ^(t) J^y-* <£j~$ J—-* 1j Ijjj p^Li^ lj (f>(t) 

Jlta (_$! jj . Ajjf C . — iA 4j IJ X^lA J s'. 'J lE ^L»j jl 


^‘(0 = ”H[r rV ] 


= £ 




(\—A) 


= £[Xf' v ; 


o.JL>- ja it j-i^- j 3 ~ ■- ■ * ‘Aj-? ,jd>jX ja 4_£ 

^pjlo/ jAjic-S’ 


_d 

d/ 


7 

di 


1 e 'V(a) 


= 1 4 [f'V(A)] 

, di 


*S |»jl ijd’j* oJl»- jA J 


e'y(A) dx 


J t U 7(-f)] dx 


yJ* tjZ L^_*JJ j»L*J ^1^ CoL-lJ*- Jj5 J J—-L L y> 0 Lj jJU 

l “ 0 ji jl a L l O — A ) L j_aLj ^ JJ * i —‘ ■■**! Jji J 2 4-^JUxa 





*'(0) = E[X] 

) = ■— rf>’(0 

ai 

=i £ ^ ,X] 


- £ L* ( *‘ } 

= £[A'V a '] 


AjlJLs j jjaj 


</>"(0) = E[X-] 


<>"(() = £[XV*] n2l 




jl C—<! OjLt <]>( t) i ^1 r l ^£ jjhii 


*S XS 


<fr"(0) = £[X"] «a 1 

■ f-r^ , j sJ lAt*" iSlrf b <|>(t) '•Q 1 

li (jl j .-*.: * X ^1. p j n ^lAjidtljU 0 jIaWjj gjjj . jjf A Jll« 

0 J£*’0^->•> J n 

6(t) = E[e ,x ] 

-i‘*(;)' ,(i -' > '" 


.j u (") ( P«V(.-P» 

= {pc + 1 - p)” 


■ **J fj* J-^U- (5 1 -“-W j- 5 '*?*** jl <1^ jJ 


4>'(f) = n{pe‘ + 1 - p) n pe‘ 



r^A 


JU^I, 


E[X} = cf>'(0) = np 


Oi' 




J 


AJ y> \£ j~> ,J» ~ - - 4 l> . -bL^-i oJL>Llad» JLl lIj \ j J i- > *-f Ajj ^1 A»wIj L a^ 




(fr"(f) = n(n - 1 )(pe' + 1 - p)” 2 (pe') ! + n(pe‘ + 1 - pV'pe' 


0*1*^ 


J . J 


E[X 2 ] = <*"(0) = n(n- l)p 2 + up 


-U ^ 4 j jD Oj_^ Aj X 


Var (X) = £[X 2 ] - (E[X]) : 

= n{n - 1 )p~ + np - n'p' 
= np( 1 - p) 


. J CS Cju \j 0 Olid A»w»zj A 5 


. jLalli A. L ^1 Xj-£\ . X iifSiLti b y<ul n . <-> A Jlifi 

<i)T 


<M0 = E[e' x J 


= I 


in —A . n 

e e A 


n -0 «! 


-A r 

= e I 


(AeT 


n -o n: 


— A Ar 1 

= e e 


- exp{A(e' - 1)} 




(#.’(0 = Ac' exp {A(e' - 1)} 

<*>"(<) = (Ac') 2 exp {A (e f - ])} + Ac' exp{A(c' - 1)} 





m 


E[X] - <4'(0) = A 
E[X 2 ] = <*>''(0) = A 2 + A 
Var (X) = E[X 2 ] - <E[X ]) 2 
= A 


• y ^y\y ir“\y jy^ j 


. X y«fj^ 0 jjUi aiiji . w A JUfi 


4>0) = E[e ,x ] 

e r 'Ae 1 Jr <f.r 


= A 


-<A-I)I 

e 


dx 



for l < A 


X jl j5 t jiy\-A* ^j,\y <()(t.) 


1 gjy ^y ^ rij-- y j# j' 

Jj-l *S>-J (j)( t) jl ijJ$ Ij . Jj-i I—aj yj 


4>'(t) 


A 

(A-t ) 2 


no 


2A 

(A - I)’’ 




E[X] = n 0=7 £[AT 2 ] = <£"( 0 ) = A 

A A 


XjJ* ^y yj Oj_fV> -0 X jlj J 


Var(X) = E[X 2 ]-(£[X]) 2 

__1_ 

“A 2 

Jl—• y ^.>1 j—i —•—^ jjl— —~ —5” jJ j —* £-;Ij lj ill .(JL«y • «a> A JU-c 

i -l—iL j . ^ _/* • y '—lj ^ j Lj jU»-Ij 



<i>A<) = E[e lZ ] 


II *= 

— Hcn 

1 "*> 
i: 

* A 

l.v - x- 

e e 

— a- 

1/2 dx 


i < 

■-" f 

_ (V 

-2JX)j J 

\2tt J 

exp 

- x "■ 


2 1* 

] 

* -V 

_u. 

-r) 2 rl 

V 2 TT ■ 

exp 


2 2 J 


= e 


,s "-4=f 

v'2- J_ r 

e'"' J — = I e~'' n dy 


c/jt 


= e 



■ 4> z ( t) = c ’ / 2 ^ 1 ■' y)y. j y 

V ^L>u) ijLJLj«1 JU y 

^Ijl^ JLiL JL>-lj 

j y*Z> A JjjJj_a ^ij jjjljjUj 


> = X - t 

bJlf JlJ 

J jjJll^4 ^1 j *■;■ .^U^a ^1 jj 
— |x + 0 Z (-L y .— w ». j lj £ 

I & i M ^ 


<#>.v(0 = £[> ,v ] 

= E[e ' {u + aZ) ] 

= £(VV" Z ] 

= e' M E[e'" z ] 


= exp 


{tM 


■{t 


pjjb i tjjJ> Lj 


4>'x(i) = (m + '°" J ) exp 


<£xU) = (m + ter ) exp I ~r~ + fxtf + <x exp |—— + fxt 


2.2 i r 2,2 

k I 


J 



^L. 


ri' 


E[X] = <7(0) = n 
E\X-\ = 4>"( 0) = m 2 + o- 2 


1JJ j 


Var(X) = E[X 2 ]-E([X]) J 

b Jj -*-"- 4 J *"■ — $ (Vj_V libi T- V j '-V 

. 

(JjLa , 7 ..a jjb t JL ^ jJ^lj ^5" “ **' <1^ jjbTjL^ jJjaa ■* <-l — . /> b»- t»_£j 

i I JJa-a ^y\ CjUjI (_$tjJ • J-tL Ljjl Jjbylf jJj_» L J j. ' .. a 

jJ . -L^ilj ^A <)) Y (L) J (|) x (t) jj JA ^ (_jl jlj l —j 4j J 1 ' .] j . T ... A Y J X JyS yi* j 

j\ ■ Jl - ■ *■ ’i (JIJjLa X + \ jJ[zJji jJ yA ((> x + y (t) a jJjj y-P 

<t>\ + \(<) = £’[e ,lA+v> ] 

= £[«'V v ] 

= E[e' x )E[e' Y ] 

= <Ax(0<M>) 


. l ‘J S . ~ ...a \ J X 0 fc Jj^ya ( \ “0 jl ^“1 b <jl 45^ 

Aj J .,!-} Ti_Jj j jilj Ij l j_jl —■ .1 ^ ^*yj'u 4 — 7 Cy—aal j' 1 a [j J 4^»i .. ...~a 

J-yilj 1 V r _y_*_a 0 cj_^“ (_5^ 4_y^_?"Li _J 4 7 y t b J^a-j(|) (t) j£\ t . JU7 ^jA ,* *~ l 

,0 10 

4 I x (0(t) (e l + I ) t >Lta . iijS ^jA (jj-JU j-aA>a^a jj)oj XgjyCjjy.0 

J 1 * (^Ia ^a\ jL Ij <jl 4l^>~J.} ^jLjSj X 45b jja ^jA 4Awj \ “V iJjJa>- jl Oj y~0 ji 

7 

j\ OjL-p X ^5^1—^Li j. .». jjLj^L? jJ j— ^ ^Ij j. _ jS j _i ^ A JLLc 

<r^\jjJ*-P{ X = 0). (KO^e 346 ' - l) 

j ■ » ..< jjl --- ^ jJj^a ^lj <J)( t ) = C ' ^ * aS Jj-» 1 ^ — V jl I 

JJ^S ^iy g\y ^jaJ <*£j4j !*SsJ ^Ubj (. J-^ • Jutlj 

’ -^aa^ jy^jb-a b lyAllyJ J'-jja , *. ■ I,* ^L- ll X 4^ ^A <J>y . *. I a 

. P{ X = 0} = e ’jj^l jl 





j£,La .pi* j^i 



^ f r a-a 



' Y j X J*\ . JiK mti ilw jl_a) . £ A JUe 

? rt X + Y i (m , p)j(n , pj^UL t-Jji <1 Jiu-* 

U y\jj X + Y jJ y ^\5 : J? 


tfx^yO) = <>.v(0<M<) = (pc' + 1 - p)"(pe' + 1 - p)" 
-(pe' + l- p)"*" 


p jm+n j^ljU Li !_$! aL-^- ^jiLaj jJc* jjhJL? aJ y ( p e ' + 1 -p ),tl " n ‘ ^ 

• -A*-^ £jjj jj' i_Sb' J X + Y jjjjljl . X^\jy 

Y j X ,^-sj -LjI^j I j X + Y . i^wwo jjjsL-aj ifi £ j f ^ . g A jJUuo 

• ■ Li ^y K, , X^ lj <i jj Aj *• ' ■■-■* i 1 . ^~T . ^ -A ,—.*. —a 


= t> 


(Xv* v(0 = (MO^MO 

= exp {A |(fr 1 - 1)) exp (A : ( e' - 1)} 
= cxpKA, +A,)(e' -- 1)} 


<-j T JLLj jj iC«il X, + X^ jSjLy Li £L>y i_sb' J X + Y 

. AlS 1 y> OjU I J ? J^at 

<jl»ye.* YjX/l ilsLii .Joiw« JUjj j^iiLa!fjm.c A Jlie 

X + Y jj' J* ‘-A^iL (j^, a 2 ,) j (ji,, a*,) i_~jjj Aj L$jT j Jii—• <JL *jj 

•- L -^iy‘ a ^ +a 2 a-'bj'j J Pi + M?<j^b*^ elUy 

<Xv + y (0 “ <t>x{l)<t>Y(t) 

\(j]r 1 fo- 2 r 1 

= ex P|'y- + p,'] exp j— f f±it | 

= exp |---+ (mi + P 2 )'j 

. xil^ o^ +o; j n, + M, ^L* LJU^J ^L*; jjLl-L? jl3^ aS" 

■‘“-''A* : -- ^ J-Jj- tr" jj cy- ^ 


b gjy ■»j-* ^ j. 







, . , iX, iXj A.~ jJ> ji . ijliLai jl ^JjlaJ ilJai fjiMj jliifJO je gdi . f A JtU 

Li ^ jLaj j-jCj -Xj N JL^ !jJ>^ J t J-iL Ja * .— a j ^yjLrflj (jl*jl 1^1 <JL*0 

JlJ y> £_lj ^.. AI J>- ^jA . Cwil gjil *—t i i > 1 iX iJLJj jl *S -L-IIj Li J jjjL2_» 

f^S !«-Ij j^j ^ jaj**a jj 

(V 

Y=ZX, 

/-] 

*Jl> j t jjj '^i J^ j o yx <J_jj ^L-* ^ c3t!L« j^) 

. (ji!I ^jL.aJ jJca jaj* L^j^iLL* ^jjl jljuti j y..i.A i^j ja_» yj »xi *l^a 
^,r-“‘ j —ij ^ 4 -» N lAjjl t Y jjl : . 1 ^ (J-jLJ <-?—'La-« ^I^j 

rr^ur* 

E[e' I?Xl |JV» n] = £[c‘ r " x '|N = n) 

= Etc- 1 "*'] 

= («x(or 


<M0 = E[ e ,x '] 


Ui’ji 


I jLi 


£[f ,v |A r ]= («M0) N 


JJ ji' j' J 


<Mr) = £[(<K(r))' v ] 


l ^ jj\ c .i..«i j 4j OI^jj ^^j Cj j_j-^ 4j <SjS 3~ m ~ 4 L; I j Y (jU j d)^^l 


*'v(0 = E[Af(^*(r)) N- Vx(f)] 



£[VWv(0) 

= £[JV(<MO)> <£x(0)] 

= E[NEX] (Y-A) 

= E[N]E[X] 

4 £ CJL a j- jjl jl 4Jj) . JlS Ij ^ ? dbi* 

i( . pjloj yzj t j lc- ul <J> X (0) = Ete ox ] — 1 


<t>y(i) = E[N(N- 1)(<}> X U)f 2 (<t>’x(t)) 2 + N(4>x(t))” '4>xU)] 


u>} y}yj 

E[Y 2 }^4>y( 0) 

= £[N(N-1)(£[X]) 2 +NE[X 2 ]] 

= (£[X]) 2 (£[N 2 ] - £[N]) + £[N]£[X 2 ] ("-A) 

= £[N](E[X 2 ] - (£[X]) 2 ) + (£[X]) 2 £[N 2 ] 

= £[N] Var (X) + (E[X]) 2 £[N 2 ] 


4^ ijji ^ t Jjj (Y”-A) j (Y-A) jl 

Var ( Y) = E[N] Var (X) + (£[X]) ; (£IN 2 ] - (E[N}) 2 ) 

= £[N] Var (X) + (E[X]) 2 Var (N) 

j\s jA . Jj/ lj ji-w b Ji ftjj J jiy gU C—|! 

jjb-iS’ aJ_^ £jU X n ,... , X, n j*iS\y ■ iS f yj ^iy° <i *j 

^jy° *i »■ \ ‘ • • • k l i -^ Ll * l J <t>( 11.t n ) f'y 

*(*,./„) = £[e'‘ Xl+ +1 ^] 

OJb jl J j-E*> L 4>( t ,.—. t n ) j'ol y*S jJj4i j* ■ 

lajjl c - o4j Ljjl jl *j l> tjfL*- 1 

<M 0 = £[«'*') =<MO...,o, r,o. 0 ) 

. ijb jl ji i jJ t jljj 45" 

4>(t,.t n ) 4^ (c—I yVl y\jS jA jck- jl jl oL*l 4CjB oljj^ 

yA oiji j\S 4j Ij oj y*> ^A y b \ ‘ ... ‘ X, ft y g}y *J 4j ^ 



TOY 




X, jj£j> n *& ijS c-jll l>I_jj 

<t>Ul,- ••.</.) = <t>X,(tj) ••• <#>A„(< n ) 

JjT^ C— JA; Jij «15“ jl J^--* (j^U^ n 


4 >(‘ I 


. ,rj = £[e ( '> x ’ + +l ” x "'] 

= E[e'' x ' ■ ■ ■ e'" x "] 

= E[e' x ']- • • E[e‘- X ’] 

= <t>X,U l) ' ’ ' 4>X,{<n) 


yLi-j 


jjlr.l *T gU 


y^a . J-JlL, jl(T—A ) 4 J.iI/M £1 t ‘■JjJ^ J 

_*1 i c—«J JJuL-~^e J *aj j * z. * n jjLjlJ-S* jl!^Ij 4> (t,, .... U 

lj £-ijy 1 ^r-^ 3 — a '- j * ft_M jj'—~—~—? jj-^- • ‘ " - 1 X. gjy ^—«-* (jljt 

(_sL* j ■ ; ...«..-» J j i' j' t J-ilj ftJj' , 


^ £±3 > ji 1 


,yjUa: n <SjZ n ,... ,Z ] ±zS ^ y . Ai? JUji £*jji. j A JU* 

1 S i 5 m i (Jj I S j i n t I < i < m t a^ y j£\ . M—iL JjL: — a J_»jj JL* j 

j«— Jala Aiilj 

Xj = ^|]2i + ‘‘' - t - Oj n 2 n d - Ml 
X 2 = <^21^1 H" * ‘ ‘ "^ QjnZn "d" M 2 

X, — OilZl + ■ ■ ■ + OinZ„ + Mf 
X m = a„|Zi + - 1 • + o. m „Z„ + Mm 

. V .,J2jj- JUjj gjy (^Ijb Z n 4 ... C X, |*-J j£ Oj y0 ^jal jJ 

JL.jj ^jLdj j«a2j ^ JJL*jJ ^-lUaaJ (^LAj-pC:* ^yt>wj> *5 OAX>- ^1 jl 

Jjlj j Lj JL*jj £ijy i^ljUX, j* <S jj-i ^ —*1lj <—j A Jli*) 


.jlIL 


VTiJ 


£[X,1 = m. 

Var (Xj) = X a], 

;-i 



j' o—'OjL^Xj jX; 


Cov (X„ X t ) — Cov I n, + £ a^Zi, p. t + £ a.,Z t 


Cov £ a ik Z k , £ a,fZ, 


= £ a,ka, r Cov (Zi, Z,) 
w 

;i 

= Z 

k-1 


Cov (Zi, Z f ) 


k = e 
k*( 


*1 Jj £ ^-jlj 


4>(h 


■ kn) = E[e 


1 1 1 -V t ■» 


djtfl 

t,Xi + • • ■ + f^X m = (flnf, + o 2 |/ : + • ■ ■ + fl OT |/„,)Z| 

+ + • • • + a„ l2 t„,)Z2 

+ 

+ (a,„f| + a 2 „ t 2 + ■ ■ ■ + a ln „t,„)Z„ 

+ M\C + + ‘ - ‘ + M-Xi 

JJ Oi' jl J 

n i 

Z ex, 

/-I 


m 1 m 

Z t,X, = Z 

_i«l J i-l 


Var 


(z ',*,)= z (z 



U I (JbjJ 







0 j )1 ( j«SjL~n L JLj y j jJiIj Y jl>\ *S 4 . LL* ^1 j! e^l a ~ . .J 


£[<”'] = *»•(»)!,., = e^^ /2 


otfiT.Uil 


*S I JlJ 


d>{i ,,..., r,„) = £ exp 


= £ exp 1 J] l,X i 1 
Li . 

1 " ( ™ 

= exp I t,fi, +“111 a, k i, 

.1-1 i- k -1 \l = l 


n / m \ “ n n\ m 

I ( I Oii'.) = I I a, k t, £ a, k ij 

k - I \» = l / fc = 1 / =■ I J-J 


£ £ f,r, £ a,4«,k 

i- I i- 1 k - I 


= £ £ t,i, Cov (X n X, ) 

i -i <“i 


. 1 m) JJiji'i'j 


<*>Ui,..., t m ) = exp \ £ f,M; +- £ £ ‘, 1 , Cov (A - ,. 

W = 1 ^ /* I l“l 


Cov ( X i , X | ) j 1^- E [X. ] yi yS\ L X m ,.... X^fjJ £J.j y jLU J,\ J 


^JjLx ,jJ If Jieyi - \ 

. J A " . ^ ^La^1 y L^J 1j * L»o! Lj 

{j >\J ^y? <ai-£Lj 4 - 1 ** j--j j 4 :... ,.,jf <S a* &j-Jc _4 (, ( j^SsJ 

Y j J-iL p “ ~y y *\jL L ^yy j j " •* ^ XxS J* iJlJL* \S^ y • yj 

Y j X <S jyS l jj>jJ aj'yh* <i t JUiL [ 0 , 1 ] 4 JUtf>li [£jj £tjy ^ j™ J 

. JLlS" Oj 4 j 1 j W wb-L>- ^UaJ j^Xa j 



X = 1 
X * 1 




Tf • 


W 


jL-ilj [0 , I ] jl jjj'JLa 0_j>-) c — ~j <c™? W ^jUaj" i j jjhj 

■ ( P({X = 1} = 1) IjjJ )iS —^Ojjj ( c—I 

1 X_j^ilj Xj I j j i i " —d s^J ,< a X—S ^1 jj 

^lj j> iS^ji ^ ■ »* .S jLJLj^JgU*- 4 ( j—bjl j£jj\ jl , ^_lj1.i JLj ^j-;»t 1. T.«i 

• Jii ^ l a b g( X) dx , g 

n 

g(x) dx = lint X g(x,)(x, -- x,. |) 

j n -t® -5 j a < x o < x, < . . . < x n = b ^L>J ijjj J-s- jT j.> x-S 

» i max ,• \ . r, 

. J r* i—i ■>- . ( X . — X . ) —^ 0 

i = I.n i i - I 

Oj_j-»o xj [a, b] xLoli i_5jj 1 jg F gjy y> 

rr 5 ^ jij 

j g(x) dF(x) = lim £ g(x,)[F{x ; ) - F(x,_,)] 


j n -> oo j.—lj a < x,, < Xj < ... < x n = J—» J,— ij^\ —. oT ji x—S 

j»Uj lj (. aj'iLe.xj . >_jI—_» . _ n j n ( x i -x._ 1 )-»0 

(*~ S ’cX 4 '-“if* jU ^Jy* <j ^J^>- -1*^ 


g(x)dF(x) = lim J g(x) dF(x) 

^ ^-4J yC ( _ K l>- 1 J g J g* 4 J-llJ Jc* U ^lj g £\ 4 0 

g + (x) = | 
glx) = 

' tr^ 1, ■ Jj ' g’jB* jg (*) = g + (x) - g"(x) x_S ( 


g(x) 

g(x) > 0 

0 

g(x) <0 

0 

g(x) > 0 

-g(x) 

g(x) < 0 







■op j* s: C oc 

g(x) dF(x) = g + (x) dF(x) - g (x) dF(x) 

J-ac J— QQ J-(X 

j 1 + g + (x)dF(x) -- jjIj -?-j | + g(x)dF(x) ^J 

-U-iLi + oo jAj jzjL [_ + ^ g-( x) dF(x) 

jJJ 4j Ij X JL_«I 4 J-i L F 


jlj jLU jljj ^ OJJ-4» jil ji ■ -Lili P W ^ ^ 

| xdF(x) = I xp(x) 

J - or jf\p(x)>0 


(\-<0 


x> X 


!*j jb ^ JuiL t(x) L> jtf'** X ^ 


xdF(x) = xf(x)dx 


1 jt^FUl-FU-,)] 


( ^i^laJ b O — 4JjLw 4j? ^y 


X^c-,1 oTJUj^I F(x) - F (x. ( ) dy* .jj»^\j E [XI E [X] 3 ! 

L _ y I5j lj X (jjNb 01^5" c3j—* t JLiL (x, ^ [ , Xj) 4-L^U 

£*-* 0 1^ . <xS dJi^U pUu -LiL !j.> X *& ^jjl y o-^l (x i i > x.) 

. Ju 1 X # t JJ^*y5K >-jSj Lis>-I a <lL^U ^j1 (J j]p ** L ~‘ , ‘•‘^ 

\J J alj LjjT l Jjj , X m* m m* kwJl>- (_£JjS JkU j\ Slj^l 

i}\^*Z j\ jl o^Lj U LmiI L (, . JCJfci ^j> C~*0 <* i j i *\y>- b jS jb£ j <^JUy *.j y 

. ^yj j OLj ji Ijl^- <C-—^ j 4 i^Jl>- M + at JjlJj ^jLjj 

»l^ jljj^ —j j c—.l (_>l o jS — S’ jjitu Ijjl <■ 

■ L5^ ‘wJ^ - «^Lj 1 <> Ij «/3^ -i 45tjl 





r^r 


. JLlS^ OjU Ij i—iil \ — Y ~ ^ 
iyi- g (X) Liy? c^LJ • 11 -^■■■ '^ (_y E[ g( X)J = J_ ^ g(x)dx L^jLlS" ^^ -Y 

^ jj.j t E[ g (X)] = r,yf 8 (x) (y)dy 

Jjl Cf- 4 4 ~^' • E [g(x)] tj \jj OjL p jj c—il p*5’ 

y> liLrf ■ c_-l L j^LS jj 

^2 ^_HJ yu jjj Ojj~o Aj !j g (X)^^^ - S i g ^jjLSp- jjjll* E J X 


1 Jjj . -k*^L j\2 j\\3 * 2 ll- ■■ — ! ^j2jj O■ ■ * 1 ^jiiLvaj J ..wXfl k-Sv 

Kwjfljj— iu® .jJ jl 


S[g(X)] 


gUM/xU)) (ix 


J.3AJ S (X ) <U—L JuiL (() . 1) (_£ JJ i^>'\j^2j J~ JCA i^Ssjr X ^jl ^ E 

t ^ru) C....«l jlifjLj E 1. al^'.n - S di_aj^«J ® iS J~»J jL-lj t. iEjwa 

. ( ^ El <» 

^2 *Lj>2 ijULj N E _/jLw E j~*ia <2i> 2* 1 j*, — Y* 

i /£{,%’ > /} = i(£!,v-| - E[/V|) 


• <j*3 *^jjj i^EjI i £ iP-{ N > i} = Si X P{N = K} : ^Lualj 

i i k = i + I 

J^2 OsjU X E ^jL^aJ jJiCa t^\ji — Y 


£[A"’3 


-x 

ax"- 

Jo 


'(1 - f(l))rf.x 


. E [X] <»E [ (X-a) ] 0^-j A 

E [ I X - & ! ] d)Ui*j . JuiL ^ya f ^ jj-j i^j X JLiS" 

. 3^-** JLiL F<iL^ a 

J T-i^ ; 

£[|X — <i|) — /I* - <7]/(.v) ilx 

J o3j<gj <S s£ju x > a j x < a j^U 4_3-U <, \j j! j£i>\ j yS\ 





ijl oi z >-l j*j—>>■ (jjljta Y j X (i—Jiil) ojU !j \ -Y ji aj I —JL_* —V 

g(x, y) > O4 y jx y»^l jjXS yJL-JU>-l gl; ^Ijb Y , X0_>) jiXS' 

Ju5 j . juiL (T j M' ^ j—Jo X -Lj* 5" j* “A 

JLa j jLL- . j-iL jj Jo a-j g (*) ^L" 

£[*(*)] = g(M) + ^2^ 2 

0jLflJw-l l)jI ^ 1 •> 4—* jl . J—Ai Iimj Jl ij jp- jjl-j (_£j-^i v—.— "* *- ji Ij g (• ) ■ ^IaIaIj) 

. (. \XS jlii __j Ob jl j Oj^j 

*5* Ij ^Ia*j .) X l—/I j^j jL n Ij j I 4 xT ^ j«*i p (JL*^>-I Ij ~ ^ 

.. L’ .. ^ I.JX JjT ^4 l 1 - k ^ n t k 4 j^i T 4 j~*i k 
j axil J_Lx~a j ^j j-x»a ^ijLflj' ^U ^ ,.. ; T a X n 4 ... lX,lX, xxS ~' * 

. k < n ,j\jj 


• b 

p r 4 ... 4 p 2 4 p, cj'VUo*-! L x»l^j r^jljb 1 Sjj* *S Ij J. j . ~— j ^yjUau ^Ujl n - ^) 
jl ^*A j J 0.5 O—il ^y>wLli .)IO_aj X Ju JL S ' j_i . jiiu ji JL-ilj ^a 

^Ia jb^j ^Uj jL«-a j-i j—aj jLij j -L-jL*j Ij E[X] . oa.* ^*1 ^j j_^jA L^-JLiL^jl 

■>j*i ^ E IXJ o^L 4 i = I. r 4 p. = L t yjjp i . 4 ... 4 p 2 4 p, <JUi»-l 

,_^jU aj (_$!Aj_«JLa ^ *J«jkJ J j_5i joL»^»-jA ^^UaJ j^« (j-jbjb jl 1-*-- ^^45^ jJ _ ^ V 
■^*1 y~ <=r ^ j^'jkj kj ^-<1 jj ^jU j-j 4 ^. (j-JLjlj xijj 4 ^'jj j cs' 

. -L^ CjIj J^liJ I j Jj“ jj] ^Jjj 

■ 4_jL^- ij 2. l j-^;Lj l ^xa jbo ,j~ikjjij - \ r 

.-L^ IJ-J Ij i- J&L* b ^UJ ^yjk-Al jX. ^-Jljjl J - \ T 

. Jbjjlc-o aj c—-I (a, b)^ J “ ^ 

. Ij (a, b)^t-Aj^ljlj b lij jj-oLjlj j ~ \ ^ 





r?t 


. XjIj Ij (t., X. ) i^U JLa l_)L l> L»LS* ^jUaj jJ<i* ( _ ) ~jL_)lj j — W 

y Ij |» .. S ' ^y . jLXj! I .rlTt ^jP Ap yj^%A Jjj n APj^>»* ^5\J jl — ) A 

X JxS^ ,y»y . -Uyi y L-jLi^l t ufj srf ^Iaapj^j^ yj a5 

yyj _)i { jJ>j jA .a j jl a^lixl L ■ v~..<l AP y*^-* jij (J L^api 

aS' Xao OLiJ \ J-rfii ^ V ^ytaJ 

£[X] = 

Var(X) = 


2 - (a)" "' 

n 2 2 "~ 2 - n(n + 1 ) 2 " 


( 2 " - IT 


J_»j jLU iSjjj yl* n ,j\j yy** 


Var(X)~- 


J£Li 1 j I j cJLs- . XS' Jy \ X-.-. aj t n —> <» <i _jj c~ J a-S" yl a> jJLp L 

. _u 5 a—jILi i i = 1 ,.n a p{ Y = i} = — J^j Var (Y) ^x- 

xiL xX iij* i^Svj p t ?-l L ^LjLj jl yX i S\ • | » y $ pXX j — y ^ 

n jJ A_S" yl y. tt ilJLju t .jlj (i— j) j t i y^jLy (i_iJD ; c™. I . j^IU. 

?ijb jjllj (i—’) Xj j (i — ilI) Jjj jj U . Juo d—- j>»j 

J ‘ ^ ^ —* J gjj~*-* c X n t ... i X, -X 5 y>y - Y * 

n 

: a^ x»a jlx x = I x./n 

i = I 1 

2 

(a) E[X] = fi; (b)Var(X) = —; 


(c) E 


1 (X, - X ) 2 


= (n ~ ])cr 2 . 


J QJ J - *' ** L j\^3U X n l ... t X, J-iS' j* ~ ^ ^ 

tX ! > X, t 1^1^ j ^l^yj 1 ty j ^ " i j jL-j $jj£j j^«L^a_4 »a5\ji 

J-jb^ jLl^ 

/I 

(a) 


(b) Var (* 


] — ]T 1 / j. 

/=] 

► j-iji—i. jixaj) = x (y - D/y 2 

j -1 



„ra i 




jjl jl —j ^jj-* (jjL^jjj^ ^1-L«J ^jwLjlj a-S" jlj o jLU ^V JIjl* (_^1 — Y Y 

L O—-1 y\y 4P y***-* 


N— ] 


I 


iN 

(N - o 


2 


2 0 „ 

^jjl 4j ^JlP Ij ) JLilj y N Tt / 6 1 j y\ y LjjJj aS ib jLij Ol^ y C—l iSjy N j_j3j 

. (xSy \<> t n oo 4$ 

i jJaj c—-1 c^Lij^a uSj p. l» pi i jT ( jls .—« ^LjL»jT n -Y r 

olfjT 

. « b pi j ji j JwJ.S' IjLj Ij ^JUjVa’J\ n y ^1 Juu (•—ji)I) 

1J L$2-jO_Ij^ .>1*1*1 fljjlj P n 4 ... 4 P| ji 4J>- 4 P <*2-jlj jl-lia (_£ljJ C*-^) 

.j^iijUijO-MiUw-rT 

• (»uj' y“ <Jjj^ '■yy jj^. ■' 4 ^~* '■yy m J -'t*-" '■yy n J'*^-" \jJ* j' ^ 
*-yy <-Svj Ojj jl C—m.j (_jlji pjN jljjO X ^sj |*j.ib jLij) $ V <J(i* jj 

E [X] = 1+ m / (n+l) JLiL j_a_ 

. jl>Lj Ij Var (X) (Ji) 

s yy k j^jpu ^jjb £ iS^y. ^**^1 ^ -Xyi jLJb (wa) 

. k [ I +m / (n + I )1 l> i* 2 —ml y\y $y» ®.ijj1 Jj j~J X Ju* 

L y- j ^jjLiiijI dL —n ^I^jj! J-*j ^jbLJ i i = 1,. . . , n + 1 , Y. xjS j* « ^Uj-aI J) 

1 = 1, ...» 4 L*Y 1 aS XjS (Jl-i Ij . -L,4-H (—> y i jl J JuA-* v —J yj (j “ Djl 

J 2 >jj j 2 «mA n + 1 

. JLibj Ij yx* (_$I j-ki4» jLjij -Y 9 

o*? Ijrcr^** J M-^J^ 4 d^—* ^ J l i^jy^ X 2 ’ X i U*? ~^ v 

|i a5 (*jjI^ Jaj ji j c—1 ji jlii*. Var(X^)=fT 2 , jVar(X 1 )=a^ aS” 

(jl yfr Aj Ij | + ( l — A.) X ^ 4 2.S* -ijjijJ X^ 4 Xj (j JJ y-A J tj-M y J L~a L> Ij 

^ ^ *^r * A. ji ^U- j1*Li4 l> p >jJ\y 





r?9 


. Owl! AjIjjL# jl oLiwlI ly>- JL-fcJ VjA.5^y tj 

:jl^cwU-YA 

(a) Cov (a + bX , c + rfY) = bd Cov (A', V); 

(b) Cov (A + Y,Z) = Cov(AT.Z)+Cov(Y,Z); 

(c) Cov (V A'„ v >',) = v y Cov (Aj, Y,). 

i i /-i 1=1 

J N j _J N| J N t <jl ZL»^- -U>- ^Oj jji’-V j 4? ijCtJ *wi & (Jl£* — Y ^ 

- m P P l ji^ji c J^^y 0^ <_N ( 

. Jjjl LWJ 4j Oly ^y j-J jjj Jy y jl C-i Uw l l* 

Var(.V,- + \j) = Var(,V,) + Var(Aj) + 2Cov(A',N ; ) 

? i:,^> N. + N.^jy (^iJl) 

Cov (N;, N : ) = - m PjP,*^ Jyj jl-ij ML lSj'-w jl oUol L (y) 

J-A^ OCw c JoiLj J-alw* L»j j3 ^jy^A Y , X^^1 — T* • 

cov(x + r, x - r) = o 


j!ow-l Oj Lo Z y>y ^J**>i - V \ 

Cov(A,r|Z) =£[(X - E[XSZ))(Y - £[>'iZ])|Z] 


J_aj oLw (*_iH) 


Cov(X,y|Z) = E[XYZ] - £[A|Z)£[)'|Z] 


J ■—> vOjL‘ Ij jiJ <ji>yi ,j~itjjlj jZ (^) 


Cov(A'.K) = £|Cov(A,y|Z)] + Cov(£|X|Z], £[)'|Z]) 


• x jjj I Owi^ aj 1 j j£d <Jy y X — Y J j!y L (wj) jo y (w>) 

y jLoJ j«xj n jl l _p2iy »jUI | _ r wl«2 ‘ i = I,. . ., n i X (i| JO? yiy - V Y 

jl Ow >1 0 1 jlo j, *? jo? 4j»-y j jlOL (0,1) |_jjj oj-ly?j 


/(.V) = 77 


n\ 


(/ - DU'i - 0 


— y-'(l - .r) n "\ 0 < .t < 1 



J-ai 


.-ublj vi = ],... ,n c Var(X (iJ ) (JO 
j^jjS'U i jU *>- tSU' J ( i-* ry » v ar ( X, ( ( ) t i <> ^ljl <. (J 

Juo j U I Y = a + bX J\ -rr 


P(X. Y) = 


+ 1 2 > =0 

-1 b< 0 


Jua-s OUJ t Y = a + bZ + cZ 3 j UL jjU U JU j j±i* Z /I -T f 


i >{Y,Z)=~ r =^ 


V + 2c' 


jj OjIj • ■ b * ’ -^ Jjjl jS (_£jl ~mA Li — T" di 


(£[AT]) : s£[X : ]E[y : ] 


L—Li cJL>- O' k^jlj jl_UL» j> cS^y. 4 Y = - tX y*u ’. <i',aIj) 

l ^Loj tS^y a^w 4 


0 < £[( rX + y )-] = £[X 2 ]r + 2 £[xy]i + E[ Y 2 


(*jj aLU^ ^jI ^Lj 


£[X : ]r + 2£[XY]f + £[ Y 1 ] = 0 


• (-L»“ L ^^sio .AjL pj j aj-jj a] jU^ ^ M £ <y Ord' J y^j* JbLi 

*1^ O' 4 «u«iLj \ , X£i *S -laj 0L20 — TP 

£[Xl Y = y] = £[X] v ^ 

•iixicJU- ji ( <_j ) j i a * .., - . «? cJL>- (Jli) 

j-rv 

LjiiU:.....li Y jX .l&T tE[YIX = x] = EfYl 4 lax ^L; L $\y J f\*S x^S c-jII -YA 

• s i*»—- * iii.i.« jj 01 Ojj'j a^ -i*Aj OL-JLj j .3 <■ (Jl£< <*^j 

(-^j ^3 jl 5 "aj j a-jAJ c-jU H[XY] = E [XE[Y I X] lj C-ob-.iL>- ; ^Laialj) 

jii j-r*' 


Cov(X,E[Y|X]) = Cov(X,y). 



r? a 


X-lL ^l 4. 1 —a j jjc** X n t ... (. Xj *S ^jjl l jJ >jj L - f ' 

£[X,|X, + ■ • • + X„ = x] 


. \j 

jl o^\ . L . -jU j . ■ '— •-*' (jjl <!>»_>- L *lS Ij & (Jl_!L* T ^ 

Cov (N , N ) jT jla \j ( _ rr - j jlX ^1_>- tj E[N i N. 1 ^ j&V-* 

. JLJjT \j \^j & j} aJLl fljljl 

ci 4^1*01 aL*-i . j y r <JL>* jA jb ji . Q... . I 1.. Am a w-J W aL—( ^ b ^1 4 .mX “ T Y 

4 5 J »» j jl—i-i . (_r* jjj, —..j b + w + rjliwJ^r uij( .^i *. —j j 


f* + * y 

\b + w + r/ 


. E | l 4j^-^4 j! L &-*< J 

^ 1 ^t^j*W-^* * (>m f- A j^iu JjT^^p j-wJ* p L 1j ^TT 

^l>»Jl *" “LLi j <*-Xj 0.5jjl CL~*0 4 j w’L..... * - \j 

-r**iS 

: JjjjI 4j \jjtj JjIm ‘ jJjl 0L«3 ■ ^Ui*lj) 


£[X]~ (1 -p) I p' '(i + £[X]) + (l - p) I p‘ 'r 

I=[ l-t * I 

. x^ip^j j^Lu e i x i j* ^ oT j 

Li ^y> oU--' ^y b j ^ y a ^jl>- jl —T^ 

M ( h .J > yS l j^ j -3 . jbUiL j jl i«iajjl 4 >... 4 lj <S ^b-aj 

^ La ! lJ) j[j (Jj-°ji - J-ib Obb ^ J** ^ 6-ULo^jL ^Ijjo o» 

. b = A j a = Y* tj jT j -LIS’ M a h ^1^ 

jl j5l t ^jj u-Ssj c-jUwjI jl , c —^ «L—* t-jb j -Lit^ u^a ^1 <*»S —t 9 

v-J j\\> j\ -Li^ *—j y «—SCj \j \j -Lilj aU—' j£\ J 4.^*4^ 4j IJ j! JLiL -LjL- 

cri a-®• (*^ 

. -L*»L ^S'.Ul jb n jljl 



T9\ 




. JjjjI C '.«Q *J I j yj j\j aJ^Liu (i_iSD 


M n+1 



M. + 1 


x . : . S c->L* ((waJI) jxj jl L (wj) 


?C. - »w 1 JLilj JuA~- + 0 a£ 01 (w^) 

j b , a jl *S t O-^ i a +bXj + cX, li ^il^i X, , X ( aj c** « j Y ^Jap*- ^*jj^ji Orf^ 

a£ JjjJi ^ Aj C 


E[(V-(fl + bX, + cX 2 )) 2 ]. 


JLi Lo I j C J b ■+■ il . 

b , a jT j j a£ t c—i a +bX + c X" 1 j y\ y X aj c ...^ ‘ > a>-jJ jjl ^ A 

1 j c j i b , a *>^JS E [ (Y - (a + bX + cX" ) ] aS* JU^-i aj c j 

- JuL 

jL-iL jjJ L ^!jj(JL*_y jit^ljl j Y jX jifl ~Y^ 


/(Jr. >•) 


1 


277 ( 7 ,( 7^1 — p" 

1 


x exp 

~ 2 p - 


2(1 - p") 

* “ M^Xy ~ My) 


[(^) ,+ (^y 

i 


———j» Li Jl—• ji i X-x ^_» L Y jvjj-J <—£ J— --AJ jl —Zxj (<_AJl) 

""~ o 

• -^^cr* CT 2 ( 1 - p 2 ) tT^Vjb J X y + P o7( X _ P x) 

‘ CorT ( X , Y) = p *S J~*j jLtj (y) 

. J-lL p = 0 J\[j2j J l.r.lS:..* Y ,X^J^CyU( v ) 
l j&_f j -i-lLi^^* tr = 1 j |i = o ^jLaj^IjL L JL *y jj*^* X .x«> ? * 

o j j-^5 aj I j Y j jS\ . P{I= 1} = j- = P{1 =0} *5J-:L jL> t X jl JS:...* t lxxS 



; = i 

; = o 


'-*is c jti 


Y = 


{ 


X 

-X 


. c—l - X L X jAjj ^jL-x. JU^IL Y^ 
Vjdi:_• YjXlf (i_iJI) 

< ?.i.:,U:~4Yj IUCw-j) 

. *- -^1 \ j o L (JLj y Y *£ jl.ti i (t_j) 

Cov (X , Y) = 0 iS Jua^ jLii ( o) 
|_$U jSi* JuS ^ oLj <■ f T ^Jal J L (o) j (^) ^ ('-j iJO LI (*^) 

cJ^L:—« a - U JL»^ 

j''^— 'OjL-tX C_—JY Ja>- j-fij^ oi rr ij -ui l J ' _V j 1 ~ ( ^ 

a 

^ I |a y + p-^j—-( X - (1 X ) 


£[ V | X] = a + bX 



£[ (X - >')=] = £[X-] - £[ Y 2 ] 


Y = £[X|ZJ 


ui* ->* 


• JlJ-S* ojL I j *wJUx* ? (1^-) 

aS jLtJ Z j X -6T 


jl ji a5 


juJluS" jiJ^j ol_^L>- ob-* jl y-* JJj^iS <S lj J^Li 4 -r^L>- ^SL — jY* 
jl j ^ 0 , P. l!L^-Z >-1 L JjJL>- j jLL L 5 j -5 jA <S JulS ^ 9 j-J 

j ^...to d)Lij x 0 L lj 4Jj! ^l«Lffj . -ins' i >il j }I 0Jui 

jLi^l J*j <S -C jL- 1 j Jjl J—j 0 j obi j y ^Uj . ^~*L ^y> o J-J ^ -> ^ 





. J-ftj jLU lj n p->*->- ^n 4 ^^ Xj L Ij 

03 2 00 

3l_u; ^Ljlj j «_~J^ oa 2 = S(j-n)P j H = ^J P j 4^ a* j* 

j = O J j = o 

. J-iL j jjCw< 3_^ i»£j jblj^j 

• ijli _P ^4-j i i -^j i* Jii» 4 (j-'S ■ X o ~ 1 Jd^ ji 


E[X„} = nE[X„- t ] 


E[X„] = m" 


Var{XJ = o-V'"' + M 2 Var{X„- 1 ) 


JL*i jUJ (i-^)i) 


<S 4 > «dj (<_iJO d- 4^-i jl iilldJ L (w>) 


^ JL*3 jtij (^) 


*£ J \ij£t <>«3j (i—') jl aT.•»! L (o) 


Var (X„) 


.P'-""(Pt) j " 


J /I = 1 


<_r^^ ^ ^ a^a'Lp^ l$\j* J <^—"1 *l$' 4>-L*i -UjjJD 4 j j jq , t .4 jjj 

. J-Jitj fjA Jujw Jjhl^>- -i^jL 4 a* 1^ 4^T ^1 JL^>-I jljli* r ^ <N^J JbL A^_~- 

jJpL JUi^I 71 ^ ^ £j^i l|- *X» t ^5J ^ji 


7T - / > (3 J -J t 


7T = I P ; *r' 


—** <•—j A'n — 1) 


JuS jiJ 4Jojl j 714^ Jul5" OjU (^) 


(‘A-iS* 4 *_*Ij^ J.t jl t' $\ il JLaj j) 


. Jla5* o*jL Ij Y-V JjjL>- jj cJmap 6^1^ jj LJti* jl3^» ^\J ^ — 0 Y 

• b d~ , k-)b J ilrt^b 4 *Sj$* jr—* ^ ‘ iji*^ Mj ' 







rvr 


lj V jjLiJL^ jJ y* l jl£L V — aX + b i cl*jLi b j ft ^l^j j£\ — && 

« JXS <1)Lj X jjllJL? jJ yA 

0 S J ^ L a ^J m ~ Co **1 0 ( t ) jj\ -1 ■■■ ^ J . * X . 1 mmm^S j < “ £ 9" 

*£ -Laj jLiJ \|/( t) - log 0(t) 

'F(f)ii=o = Var (X) 

L . JLUil y ^j£j\~A L t J y u*ji ^[Aj^Ia X fl l ... t X { ^1 — £V 

n 

. jljUj Ij X X , jj T — V jl ol a --*1 
i - l 

'*f*ut* ly Jd^ gt jl Cor (X, Y) <j OtJLi —£A 

j*jCa aS Jk_oA^ qLjLi . i .Ji. * ... t L .^Jcu. x^-JUy X, i ... i X, jjS yiji (S^ 

J\l^j J\ Jdi_, X„ t ... c X, ^:U 


Cov (X„ X,) = 0 i * j 

^ <i< .il Cov (Z, Z ) A-iL ijlAjb-jl JL «j Z ^ * 


J3L* 


C-ilmal t_iAA ^^jl _. 4j j\ ji J\ ^ l/- 1 * N - ' 

u ^jLZ-ol \ & XS t_5JLA ^La ^liL^ r U ) t ^^9 jLil-al ^ * JlS 

X-*> ^Ia^LjL®! J \Xaj ) T $jy>mj t^jJLA [£ j** V* Aj ^I j 

J^jUj 1 j c J LJ* 

jy j\* ^JX* jSj* jZ* A £l*-i <0 <1)J(t^iJl) 

. j-iL 

iS^ J ■;" ■ • 4 (^ ^ ■■*■— > - wj-La jl ^3L>»-i |^_£jljujl^j p j aJl^pU (»—-•) 

. i. C .. <* Ij a' = 4 y [-1—0 Ij Jjil^ ^J J l)^- 4 ^ 



rvr 




Ij *$ c—-1 i£jj b j-i ij jL i L j ~ J & >\ i ji L Jjl^» fj jb l5>j - Y 

• (_f* jj* P Ij ^ jlj^l jl l^j y* l$JJ 'Xi ■ <_*'’ lSj^ 

■>X_P ^j--1j Y j-^l * •* jJ <y ^ ^ ^ JjXijlj XA.i jL-Jb Ij ^Jlp jl T* jl j^I 

Ij ^^ijL j^l j ^ xi£ (^i^iljji ^ aj Y jyC»jL xxo jbb Ij ^yl>»ij1 

jLX> Ij ^CjjL ^L_>»IjI 4~* jl Xsj g-*A j£ 1 X^^ X-jLj.} ^ Aj T ^yCjjL XXO jbb 

Ij J>jjlj *j{ j-XiL^a XS (JXj Js> j-i -L*-'j \ (J jlj jjl ji jXl ■ ijlj J^J jl-; -LL&Jj 


. juL 


j-?l . Cw^l jl A, « - 1? J Aiwj Xnj oXXA.i J-XXj 4-ftJai Jl ^Xb —T 

Ojj-u* j^ t ^j^»jl Ij La 4_ftJai jl <X-ibaXi jIj^a XjL l^>j—jc* La Aj*. Ix 5 iS*ji 

• -'X 'j f ti'+’^’J' ijXX 

c-lb jL Ij YUJ j1jl*I jl jC A : ^ ^ jl Ij y .j jjl B j A ^ -T 

B j XXL i O—il 4 _lX jj A aX ^.sxp j-^l - -1 ^IxX X»jj ^Jl*- xLj B j xS i jA 

B Xi Jj ebl-il B ^^1 . J cS ^jA *X*iLj^ ci jj Jb*“lj i A jl B t *AjJ j C.^jj 

p l> Ij \ J JL^ ^ji^Lvaj Ij Sj>- ^A^U3j B ^\ , ^jli^j ^jA X>-ij — jlxifl A Ai 

I j ^ ^JLP A (t^_dJ0 -Lx5" Ij B ^ XjJj JL>- I - p (JLa_I>-l Ij Ij Y j 

.ji^oJ^LIj Y iX-AU j <.xS^ b^L 

jl.J>.. tf .« j xuS^ Ij B ^^*^^4 jl , Ltf . * x a p j\jJlj* a>- 

A *0T <Lj>«j1 Aj A$blj . ijlXJ ^ImJ P Aj I^Aj B ^ J a $ J^lS A>- jj) V v",■- ..>- ^oj j-^L< 

( . ^jb jJ Xa^ ^ pl>ujl 

L j xS ^^UoJ Ij ^j>- jJ jl a^ JxS * -^jr^ U A ^^jjL o j£\ 

t Xi5 l^Ucj! Ij ^ ^xp B (^») j?l ex—^aj- A jj-^ . x^ c—tb ^L I j > ^xp q 

. xS ^UujI Ij Y ^xp B (o) j 

jS^b p-»-Xj-4 A^ X^^ (jLXi S XS ^jA I j A _) j+0 ^j-J^-ib* |^-oJ Jr^b q jlxb A^j- 


J^lxi A^-Xii <1)1 jXP Aj < 


r^ <yj 


B $ J^b Lj j^IjJ A J^tf? b^ 


^yb>ljj XpI jJ j^ J XX CXjIu ob^^aLj ^«jp-j _ Oj —<jb- <1)1 X....W j\j ^j_J jl 4 ^jXi 

lj ii JXXa jlXtf^4 . ^j-i AX^-bX jX (jL^JjL Ajjiaj oljlP Aj a 5 XX--I ^L^il A>^Xu c5vJ 

• (y ® iS^ji J*s* (J j 1j ^ 



fc Y * L £-jJ —0 

Jc^-^ jij CJjj-0 <> 1 _ r a->-Li £J. 


<-* (_^1jb jb Jj. ■£L> ~ ^ 

*1 (*1«—^ l t Jl—SJ 


. X 


's-iS 


V AJ>oL-2 

Y oJuu? 



• 

V 

V 


? 

V 

r 

JUj y 

r 

• 

r 




T 

J 

r 

r 

r 

S^j 


r 

i 

4_L^ 


j-^i J' ) jLiJ^ Ij T j lj V t ^ (_$_?_; >_ibLi Y • jl JjJ->- jjl 

• c — «l j_j JjX>- (_5-X_i J» j»i x>-l_j i_£L> (_j!I j> c*>-bjj . j-lL^ 


C^b >T 

t 

Y oJlj? 

\ A>«A^» 

f • 

*JL» 

<L* 

JL, 

r • 


i_£jj 


^ A 

«J_. 

4_^jj 


U 


/ 


\ • 

JLi-jj 

JLiijj 

JUIy T 

A 

<L. 

JLL'ji 

JUj y t 

f 


u-*/ 


r 

JL*\j ^Jk 

J=* 


-\ 





. XjLj t£ jIj »^5sj ji I j jb oL^-i ^*£La L j» 





rvo 


cJL J— 


L ijjL» J-«S Ljj *—* -^L L«—i . piS <*—jL>o! t—j^U«aZj ij ^ ' l> ^ ilj.pl jl — 9 

•Jjjlj jlL kS Ij jl-Laj /^5\jL—a , J—1—' (^L-iaJLlI ^ L <L ® a— 


: jlj^" s—J cJU- jl lJnj jb jJ 

. i = 1,2, 3,4, 5,6, 7, 8,9, 10 ; « cwl i U »a* J-il ^1 Lb pi iJ1>-(v_A}9 

. J - b kjj>- 1J 0 J-i U^J L ^Ijapl u.tf «./3 J ibjOJj J->- lj Jlb^ Lb Jl^— jA Ij (^—J ) 

Jl— bo OX* E -UlJLj I .5^^? ^ a£ 6}J$ jJj lj ^1 0_^w— <+~j JLS jb uSo —V 

L JL- E <b Jib ub j—* JbL JL*j A ^Il-4 jl*3 

jl Jb l> A J_v3 ^jJo<b ^jjl ^1 jj u_S"^,_b c ib jaI p JL>-t.^-I 

. Jib ujIjjJi jJLaj^- Jj L oL^i H a 

^..ib <wjL>*Ij1 ^Ij 4-— ‘Aj y*J uSo ll)T T Ab ^b ^ ^bi <**_>- jl “ A 

. aX>j Lj Ij Aj ja<»j ,}11 aj 


jby C, jlbbl jl jj^j. ^jb /^-bL o~ib k^\ jj>- ^\jj cJL -8 

. .1—L^» <l)b^j R, ^bb aIja JibL d)1 0 Jb <_j! j pi- oJLp ^J j . ^jb 

1 - p t p JulS" ^^ Jjjb *yrj ’ ^2 jb^l jt ^uUlL« 

c^J j < _ p ^ ca d1 j-2i <>- d~>«j. Ji—lj pj j j Jjl jK_-l Lj j ^jI^>- JLoii>-1 ^ioLa-j 1 _ aj 

<1)L>- 1 j jl£«1 j ^Ij-sS- jLSl*l ^jl 4 i = 1 , 2t R j t C ( 4 p 

<L‘-. * J> jL» c5 1 * aS — j aj 4 jjj i^-Jjj j Jl— ^ 

. jlS^ uJL>- Aj 

c^jIj^j ^3 . JjL Ja>- jL ,^Jj1 aS” ^1 L Jl5 ^>» ^U^j !j pJL— a^— u^j - 'i * 

jLiJ . j^L 5 jj X J-i5 0 L»jj 2 n JjLj Ja>- pi n 

. Cwl jj+^a <Sjj jjij ^ JL-> z^jI . E[ Xj = + 00 -Ua^ 

. J-^b ^ jL jlj ^bj I j j— ^ jL ^1 jb jj ^ o^bjj lj Jubb U ((w-i!1) 

J-LL- aS” <1)L*j jA U J-j 1 jJj ^^1 JjjI^j^ <jbjj Jj-Jl* \ C^J^f J^l <*S^ ji J-J-jb U (v^) 

■ 21 b ajj^-j JjL JLb y» ubii jj 1 j (j; jlj aS” L^Jj j Jib ^ jL» 

. Jl—L j ^Jbla-^a A 1— jjil* jl i^l ^IUj ..., Xj , X, juS" -1 > 

aS* Jl—L jL>- N > y Jib ji 


X, ^ X 2 ^ X ( v_i < Xs 



4_£ -i_jfco jl—iJ . a —<l—i aL_S” ^Jl—o jT c.— -t\ ^1 N t 

. H [N] = e 

. i 1L'.5' 1 j E[X] J-iL <j tib' J X/l - H 


jl c—ul ojLo X — \ V 

. JLA-ljb j a i E[X] = | /I 

uUj —'i Y 
Jij 

• •b'b; b ur*^ or^ ^'-j 

(0,1) ^jjo^>-1^5kj (j j*i_La X (i i ... <, X, — \6 

\ l 1—*1 wJ. JcJ,L 

(a) E[max (X,. X„)l (b) E[min {X l9 ...,X n )l 

E [ X n ] (, N-Y (0, O^jjX y -\p 

• ■ E t _j~ d1 j_^j jJ»j ji o^Lal—«! Lj Ij > j JLjUj 1 j 

. JujL Oljlj JJJ ^ - ^ ■ JO lj D (jEwwL*il j_& jj* — \ V 

b 1 -f : ' j' ^ Jrri cr^ I J.J-*- ^7 ^ liri' ^ Oi' ^J 1 —a-* uS 1 Ji 

JjjL oIjLj p Ij *£ xS ^\ \ ^_jhj jLi,! ^j j w>jj-/* aj 

: ijr* ^^ b jij ^>JJ~° ji' J j 


(a) f(x) = 

(b) /U) = 


r* - .t>o 

.0 jjJ j-*• jJ 

f u - x 2 ) -1 < X < 1 

0 ji 1 jJ 


(O /(*)= ^ 

o 


-5 AT > 5 


x s 5 


/(*)- 


a -t- 6x OsasI 


*_ilj Ij - ,rt » j. m~ j CJ-Lj i 


f(x) = a-xe~ ax x > 0 



rvv 




l-(l-p)^ 01 _jL ^s*i 

1 - P 2 JjL'dljL/l 

*S pjS y y tfjJ y Jm jUj ox. tjljj Ij oljLi.1 y~* 

ijd' *S ±±S j^S"! . tjj&Z *.j jW^ ^ 

‘ 0 ^ ^ UJ j JJb (.> 

j| jl—i*l *5^ j!‘ JjLjl jIj p t JLfcj>-l L aS _L*ilj <ujb jjL L*jI_j 

. J>^S j*^Lp! JjL P^1 jt jIjJI* <>■ 

4 A < 00 4 jJC—a A 4j ^$1 oil>- JL L*I ji ^IjLf ^jUl JjIj (<_i]l) “ \ A 

lj j1 4 Jjo ^ j~~* cx 4 (0, A) j j^Ia> ^ iS^ ^XjI 

jL>- Ij a t sj^ j>\ ^ *£ j mm * *^i^. L>cf 

(0 , A) i£jj ^**d3 j* i £^jb X E [ IX - al ] *S Jl sS 

t J>jb jl JLI^I 00 Q..O..J 4j 0 < 1 QAi j\ j d. .*1 dtjLgj ^ fc)Lf Jjl* 4$ Jl j£ ^ j j£\ (c*>) 

•l&_J JL- ji 4 .1 «t\j A. ^ '-i (jd^L (i'j' J 0 j' LLoLi jZ\ 

j—*~y * Ij E [ | X - al ] ^*x\jpz- ^ jb jl> JjL L>^ Iij^ t yLlj < jijl 

*c< ■ *t ?L,^i«l^L L Uj X _} |»**& 

^\ F ol£^ 3 Ij m (<—■») 

F(iti) ^2 J 1 — F(m) ^ 2 




m 


^ j\j_J_4 AjL^4 4-^^ jj 4 jjI^Uj) 


\j E [IX - a I] <S a jlJ-i-j C-l F ^L ^Ijb X ^j. ( F(m) = — 

jly^y 4 ^ jcS"^ 

jjJbj? jL 6 jU-l j j-i jj* ^ JLj ^ 6 4j j *Jj^>- JLj ^ * 4 j I j ^Ljjj ^ ~ ^ ^ 

L ^^Uaj ^yg wJl 4 ^jiil AjIjjj . ^jljj Ij ftJLJJ ji 4 ^^ 4-j«Ljjj 

j—- ^ 4 S 4j ^j->^ JjL -ljiLjjj Ji>- Laj^-5j . Jl-JL p= 1 jn = r* * 

L < jp\*J>\ c^j eJ—tJ |*L^j1 ^L^Uj J>-1j jJ b fjf\ jt j jj Jl JS ^JuT JL> ~ T * 





rvA 


\j *j . iijJf ( j f A j j^la . * OjL v^j Ab^A <jlA j k—J^pl O^1) . ^j—- ^jA A->-1 j-4 C £-_y 

kb—O jl ijL—« eijjl jj JJIjj' 0 <1)1 ■ * ■ " ji A_S" C~iLj >j Jjj 

aS” ,jjl S jl-bi* j JkoL*j kl««J 4i f*-i NlS^ S oU^-ij^i lj j—4 

* -bSf p-*J jS'L# 1J «*^j-^jb* 

j_yj j ®-bJLj |*L>«j 1 ki> j* jt c ^y b ^^b^l Ab ja b jy is^J Ij '*—'* Y (Jl^L-» — Y ^ 

. -b-^ j\ j£j kl—*1 


jl yoULa aI^j aS" OjlS 1 l ~ —' ^ <Jxj b aS* d««J 6jA» (jjj.b k^j .lili — j *i ^b “ Y Y 

A ^Sbjb J^djb y> • ^J-^Ly t5jb dbli 1 j 1 U 0 

^1 ji , JAi^»>ij_>- aj \ OjLS c5sj j tB<. JbLl— 4->» i^_j aj X bbjLS" 

jL 5" b x£ ijj-ib -bJi^-lj Mb ^ L y>-L>» a£ ijJl ^ C—B j^SbjL *j Oj 

d)lj—->- lj -bj—i -bL A i-U*j Jb^Ji B 1 i ij-j ^4 lj .b A jUL^j jUS* B ^1 , _]—b$b 

Y , X -L^S* j>_a . i_y ^-4 lj kjxjb J—^b A^b -Sli (j^^JbJL^j jIJljL-4 Lj OjL£ ^ . X£ 

. ( 0 , 1 ) ijjj c^>-1ji5w ^ijr* j x!Ljl~^ 4 ^yiL^aJ i^U j - = -a-jl4 

1 (x) A £ (0, 1 ) ijjly <jl aS^ Ll**^l i 0 < X < J , f (X)^U B^SljjL (^l_y 1 

aS^ J^_j / ^yi B Aj A^ 1 (1)1 f (x) 1 jjw-l . J-J^b M j 'l b Cm«I jJUP 

4 j!«IjI Aj f (x) ^ 0 ^1 j JJ-Sb jbS' -bb B /^jjb f (x)=0 ^\ i c^l x jl ‘•-^J ^ 5 " 


^ili _ ij (^5jb jb lj jl ijj 


. i-LX^ f (x) 

< iy jLS' 4j 1^ f (X) B jS\ (^iJI) 

.X^lJLo 

- 

I J ‘Sy^T' — <S^- 4 ® (S^y. AL_^J ^£y\ j Z -~'\ j—*i (1)L*1 j (<W^) 

. 0-^1 _yj Ojjh^ aj ^*j^S"L» 


ro(B^^) x<i 

/(x) = < 1 J S X < \ 

L A7 i ^ x < 1 


’ 1-^J 1J B iy ijj jl^ 4j lj AJL^j B j£\ (^) 

—l T -g-1 1 cubp Aj . ii ^yi Jl— jl B ( J^ 4 Aj A jl ~ \ bO _ ^ybji ^Lj Iw£j — YT 
j!-La4 x ^^1 . Jb^ji 1 j — Y jl jJL* AJib 0 ^bj jf* \ j Y jl JJt* jjib ^ *bj J* I JLibl 





N jUj c— J j1jJL> R = x + N Oj l j-jl ji JLiL o-L-i 

y B J^4 ^>L5 • ^ J>j1Jkll*-*>l cJk y uaj j^*JU *Jxj j Jl *^1wL_^ k (Jlilll 

* jiJ Oj<; ^jj ^ <u plj 

c-J \ >CJ\ 

0 ^ <>^ R < CJ\ 

Jb-I J 10 y\ y ^1 <Cj y* ;o £ cJkji 1 pLj -kip <u J ^J»J. jL-ijl 0 pLj y \ -L fS yy 

^1 J** -Lik ^ lolj o-Li (Jk—i j\ ^Lj j-}y£ Ojkj-i 0 ^Lj jJi \ j f+Jj+Z t y J ■>->1 /.a 

4 5yZ* (Jk^ j! ^Ap ^ ^kj ijkj jl Y & I . ^4 J*o^*l4 Jt>-lj Y * 

• y y* T T* I j i^r*~*** C jIjJLo 

k 0 ^Uj 4 (Jliiji j.i lk>- c,«I p <j . l y (JLcIjI B , i>*-« ^ A , k*- 4 jl ^kj — Y f 
4 ^j—i JL-^jl A J>«_-4 jl y jlJ_2—a <_r^ -A—£ +x k lj l ^Lj j — x 

N j! jj> -tf R = y + N jl c—-1 OjLp B J>w* jA ^kjlJ- 4 4 Oj _y> y}y 
<j ^Lj <Jl1S J y\l O;jjjl t C^3kj,i B J^*-« R -ijlAjll^l (Jk »y 

OjLp fiJ-i O^ jkT 

\ ri J<s^R>0j\ 

T l _y <>*~i R < 0 

d—.*j^k ^ko ^Sjz^ J ^ + 10 lx I y\y x. jljJLa (JL-^jI J^S' ^_i 

4JJJJ6 JS' y^- 1 k 4 X. jljjLo 4 j>- (Jl.1 k 0 (J k ^ JL> -l k ^Jkmjl ^kj yLJj . Ju-ik f’ 4 

• ^ y k 

^!l»1-4j1 \_^jI u_^>- 4 j~y*~ k Ait ,..^ a ^ t._ 4 ^jko^j 4j ^5 ^jl U <_£ J* ^ 4 * — Y & 

Lpljjl ^ tS y ^ '^y^y 

j^-a ^ j j 1 j 6j-* j-> ^ c lS*^ 4 - " — g ^ ^k \ 4 j ^ 

jAi ^ 4-^J J-ik ^-^1 ^ <y J^k>*J J J^J k j 4l>o J 

fl‘-J j-y j-^i ^ 1 jl y ■ 1 — ■*>k iJl-^JLa Am ^ ^lk->- j>-.^\J\S 

tS jT JUi>-1 . ijJ. ^ Oj-jT \ 1 (>;' jJ (*-* cS j j j ^ 





TA* 


I J-iL * / ^ j\ JiL-* ^1 yl pL^J ,jj!jJ J-iL 

jj aS J-~ S . .L.cS ty l— ^ \j jJu ^ • * pjV ijjL$jj*ajT 

• C-l-itj jIa-j *J^ jJ jA .j j£\ .iy JL*1j>- <*I—ajy* Oj>j1 ^^ y* 

^ -J^Ui '—*jJ jj Aj bfc 4 —^S . p_Jjfy* **y^*^1 yJ JJ < ^t cj^L^alj 4—jl vX jJA jl — Y ? 
f j t a l—** ^ j ..i—i—* Y t al —*,* T j f' l oL^ V j »jl—a—* V t at.*—« £ j 

. -LjLj Ij JLi— < yL^JjJ jiJbu yXl-a . JLL^Ij ^a 

Jy>0 jl ji kl^jL X (jjly J JL— -L «ij1*.LiLz—■! j ^2a Z JLJjT y Y V 


J . 


X = 


Z> X 

J* J*> 


£[>n 


V2tt 


-Jf*/2 


<5* JuAi jLU 


45* — ■ > 4j ^JJj j jiaj 0 n Ij 'l jl o-i-i (jjjlaj L»— » * OjlS' H jl C..Q c_X — Y A 

.y JbL a£ <xsS ^jJ >y . JUjta ^ jl—*- a <JL*i>- 1 X*-* c-wJ J» n ! j»l<J aS ±JS y* y olyj 

N J-y£ ^p jj . <jl~m I i ^>m_» j* 4-5" 1 yjLS* ^1 i <1)1 A-$ -L-iy n 

. JLib C—- j.i ilJbo jjijLaj 

^Ijj aS wL-A^ <1)L1j JLiL 4JLi\Jj ^ejL jl ^ _^1 (<wi]1) 

• E[N] = I ^>1^1 

jl£j . -XIaj “ aj aijj Jl— .o ^i <S* jjjjlS* y* jl j jyS” y (i— j) 

-tS* JuAi <1)L1 j ^yl y-i L ?JLiL Ap»- \^j*\ y—* I yj y^j jljS 


£'{iV] = \/ n 4- 1 /(n - 1) 

f n I 

— - dx = Jogn 


+ 1 


^jjl . JjI j »L-I*i1 L» <JJ—-4_S" ^ j-*i AJ^J^ jl ^vO J l^S jj ^‘*y^ 

^,0^45 ^—1 <1)Lo*a jjS" 1 j E[N] ^S* |jji aj^** aS^ jb <1 )LJLi Oly 

J cJwj I O-^y l—a Jkjt—- A " a ^ aS* ^yb-aj Ij 4_jE! Ij C-JjI—^ iX. ijjjj 

<S" Jy»^ <jLLi oj^ yjl Ju-L>- OjlS" aj - 

E[N\ = 1 + 1/2! + 1/3! + * * • + \/n\ 


€ — 1 



fA\ 


- pi* J_a» 


Aj Ij N Ifll * >«.! ji I ^A». l .ftij) 

. (Ju*0L> 

Jjl ojLS’ j £I . ^ jj u^Ij jL j* Ij IjijLS’ GY ^j—** ojL? o~o J< jl - Y ^ 

L »l .*i *^Sn-j - — L i.... L 4 a >j ^ j_Mt L jiji L ^>1 ^So 


ji -i-b" 4*-jJ . 0—1 ob £j JiUxi ^ j^ ^ -1-11; yC\ J\ 3tJ I\S^ 

1 JbL i <£LL _laji ^yllaJ Lj jlJ*L ^-*1 OjLS^ (It n + \) <£ ^ jIaI 

■ <-J—■*“ -**■* <_r* £J L> ^LjiUaj ilJju • -1-11 j 

j <_r* <^l j-b>- ^j-? jl ij ^ -.' £jjit j' Jjbw* f\y r (ji-o* '<o*-U ji -Y 11 

L iy .1*1 jP- jjljJ ,jL> c-J-l CJ J^ljjl jl jJjO—. i Jl o jL>- y> £ Jlo*-l 


P„i = 1, 


Z/ 5 , = 1 


All j-f Jjl £yj ji jj;i jl Jl -lil » •! > 1 All j-f A^ I j Jl j^->- 1I -A*-j 1 j-5\*L-* (t-jJi) 

. JjjT *—> L->- 4 .i J*** 

•C-?Jjl jl ^Ssj AlS jl jJ-j JjI oJ-2» azjj£ aS jJl ( 4 —j) 

. Ju tS w^L-*>-I j ji j*i 

c i = l* 2, 3, ...♦ n t W (i)Ojj <_$ljb ^1 i '—'y *5 c~*4 ^y n J-aLI ~V ^ 

yfc . ^-JS - ^jj 0 jjb (jJ* ^jl 0 jJU ^y <£> <**■>j* ■ JuiL ^ 

“>* i 4 -^01 Oj^ L jl iW * 4--> A-S ^1 ->"l 

<P^4L>^fl ij 4 ... 4 ij J-> 4 Aj 1 jj . JuiL ^jA 0^1jL*-jIj (_$L$jjj 

Jl ^__i__>-l L i. .x «_»*- A -L- Til 0 1 —£ 01 1 O Jk> jj 0 jjl—*_ jI 

r 

^Uoil jia^: jj^L* . jjj j = 1, 2..rt W^i^ / X w (' k ) 

. JulS" i^L*>- Ij > ajLo—i J 1 (J^ 

I Cwl 4-^jIlfl* jAj \ * • «J j£ 4^J IjJ -TY 

. JuiL JcLi T jJjj jjj a$ JL- ^Ujjj j>!J*J ^j^iLa (c-ill) 

■ yy*~* jJjj ^La jjj jL^ 

y*\]p jlj JS1 jl>~ a>-j f* pL*j aS ^1 jl jJ-j lj ^JL- ^j*\j <£j JbjL jUaxJl <J j-+ JJ>- —TT 

4-^LjJ ^ 



c-j £ A (Y) <<—JT o5T 4 c..-*l *lw P j JLi—- ^ *5 " ~TT 

lj Lgj! j ^jjjI <_5^ 0_5^f 0 ) 4—^5* jl OJ > - . ^ 3-; t.-*^ a ^—■ ^ 4 ^ ** 

yr^O yiJ_ji^" j^j~; (T ) <*—^ j' w»L*ai yy 4-* VU- • p-JJ 1 -^ ^y* O) ‘<~-£ j* 

■ -J <~>\—*- lj ^y *-* Oil Crt "O'* 

uy 4-* /jj! jl £j ( 1 ) 4... .T jl filial ^1 l Jy**i k-Jy j^l X L = 1 , X . 'S ^yyy '. ^^jL^IaIj) 

. Y = 1 J05 ^jb J* J JJC2J . X ( = 0 p-Jjf ^jA ^jb Ji OJ Jjjl jb- J-> J 4 J-iL ^jLiulil 

° jj~° ad' jz* J j -> - Li ' J . i ji ^y" 4— jrfljl O') 4*_S' jl ^1 i -J-. <-jy j?l 

Ojy^ 4 j jly lj yyj" 4~ Jjl J-J 0-4- ^- 1 " <j_^' • Y i = 0 (J^ (j-'V 

• y.j 


y x, + s v„ 

i i 

£[( 2 + A) 2 ] 
Var(4 + 3 A) 


: c—ijiLw Var ( X ) = 5 3 E[ X ] = 1 J\ -X& 

(Jl) 

M 

c ..l.V.j.li.l y> 2 ^ jy k5\j y i^jjUaj 4 j ( JjkldU yj j l ' —Xf 
. XxS Jjl jLi *.—■*-* jL3* 4^ 1 j ^jLgj j aijuo y&j\~6 (k^jill) 

. J-w -S <wJ 1 ^JU 1 4 JL.v^Li '4-& jljS* 4^ lj J ^IJl*j (^j) 

'J . pJb^ ^jA jj (jjJ jL y*> JJ^-*^ <JjJ ^—*■> <-& j^ -^y 

lj jj jH^t oJjl^ jJ Ow l 

. J o 5 JjLj iJj \X (^) j t ^ (^) ^ ^-T T (<^_jfljl) 

pJL-w n cjIj jyj 4 ^ , \ . * \j ^-jIa Y jlJ—*J Y j Ub ^ . aj X .n »*X ^jb j—* ~YA 

1 j Y P ! ^jL^oaIj) . hAoS T I j Cov (X , Y) ^ -La^ ^ja 

jlS^ 4j 

Y _o5 j JLili ^jLl. ^1 jj X Jui£ . ^jS ^jA jL!j ^Ij u5vj —T S 

■ lj Cov (X , Y). JlAL ji^ji 

' ^jiJ ^ i X ^^Uiaj jbi* — T * 



vat 




fix, y) = 


2e " V-v 0 =5 a' < co. 0 s _y £ .v 


oV .>> 


. *xj£ l—I j Cov (X , Y) 


L> i JLJiLa 2 i) 


•^l^bCov(Y.Y nt| ) t j>0^Y n = X n 4-Y n+1+ X n + 2 Oibjly 

jl Cw<l OjLp Y j X y ^ij — Y Y 


/(.v,v) = - e-'?*'-'", X > 0. V > 0 
v 


. Cov (X , Y) =1 *S xjh jLU j juL ij E [Y] , E fX] 

pi^^ur* J\ .xi^oLi^u^T^L-r* aSc— 

J ~T Y * Oi 1 usi J- 5 J 

s—- 0 ^yiJ Y rjj ^ *— >/» . : » I j _ j j ^ * j ij^n ^ * J^Li _ i jj Y * jl sj >^vj —T T 

j j cSC j ^ J-»Li iS J-^S ^_jI— s- tj j jj-JLjlj j ^ jy. 

j JLJll; JaLi* fcjj i * jl ^jL-t- ^ji Y • *£ ±j£ i jJ> ji jyS’l . jlJpL 

. JL^ i—jL-a- Jul«J-l iwJy ^yUj i J7J j OjyA aj *S Ij ^JaLls ,_£ Lj>-j j ilJjJ 

F |> jLuL ajl- yj ^jy ^l: L J i: — ■ ^UaJ pj-is* X n t... i X, i X, -T & 

^pi* (V^‘ ^ J*^ Y n i ... t Y 2 i Y, *S jjS j 4 JiiL 

j* j >—-JIj n + m ^1 u. JL-iL G ^ 

h 

*• - ) -UiL X *jj^j Jl yJCL« 

(.0 A- 0 Jjl ^ jJ 


uT"JJ tS^r* J <^*~<l x Ajyki A_;Jj R = I il ^yjL^aJ J , « : a 

i - [ 

^ G, P A £ ^Aj 

a-SL j_5" aJ j ^ R h F = G jJ>j-* oj-*jT jjl. -lJL y> 

R ij-jljjlj J ■ JLilj C—j ji •S.- j . ty jJ (_5 jL— j A—stf jj aJ l jJ> j> ■ y» 





rAT 


. -LjLj \ J 

* Ai \ j I ^ A ».> aIj) 

L (_j j_J_jI tjMLS^» * . j a. ^ ijb Jj-»-j ji>-l —- lS'j' ji^*-~-* (_r"J j J- 4 ^ 


l Vtfn JUJT 




= 1 ? 


‘ F , £pr ^ ‘ 


l ^Lvu" 


i kj£. i 


iJ"JJ 


jui5^ ^ J-Jj <jj ki.. kd ^5 * — ■ i. . ^ - ^IjN^n+m . ^ y T j j Ij IS^ m j \ ^j*Jj 

■ x ~S l y > J*-> 


X = P 

' }2 


j-1Lj »-U oJj_: ] Jjj l jjSj £l 


j-> 


fljL«—i R ^-S",i.,. " .. 1 ^ T Ij m j 1 l> n aS X n + ^ c ... t X-, * Xj jb^j iS^jt 

iX = WTiUUUi m = Y j n = £> ji'l t Jli-.jly* a, jlJL \ ^l. f --.tjf ilj^; 

ji Ij a J—i .aJjj k J^j) Fj = F 2 ^\ . R —T ^j1 

Vc-~>- R^Ljj'j j 

J 0 L l^j^A 4 7 .-,.. o A Ij (j^ Aj Ji) ..^7 ^La* X 4 C X^ C XL, t Xj j£\ — T V 

C . ^«<I %—>jJJx« (. •U-iL ^ ^j-jLjIj 

.X 3 +X 4j X i +X,(y)j l X 2 + X ?J X 1 +^ (will) 

*'( fc y a * » J-> a5" (1)U>- jJJ £j—i Aj Ij Lj ^ 

Ij j—j . V- ‘-‘‘7 w>l_jjj Ij ^L' Oj4>- O-J jj ** ^ J \ 

J}\ >j» ^y» i i = 1,2 t i ^j^ojL $ JSS jjj ^jJ- 4j |j 4j>wJ Ij * jIj y> Ij L^lj 

i = 1 , 2 t^ljj jl jiJLu lJ lSI a^-Jj 

t -{; 

Cj; y* jA -* Ji 

. t^l A^wJ •* JjL Ij^- aS JLJbZ ^_J~* * '• A1^ j I, aS" J^AJJ O^Li J 

iiXfcp jj 4 j Y . X ji ■ L _ f -* jJ ^jJ J^ 1J ^J1- * cT**^ — f ^ 

. C-^-l . jJ,[j b j? Aj (^Ij^ j* 

.E[IXIY = 5]( V )j . E[X|Y= 1] <v> * E[X] (uiM) 

0J-Aj -.at Ajygj LJl^JLo . C.^1 ol ■_ .Ai jj F j ■■L. < ..^..v jj T ^1 a — ^ * 



r\& 


J-a» 


Y , X -X-b - jj . ^jjjI ^ jj^ *—S jl 6 j Y ^ y~>y ^ cSj'-^i^r 
• -*r^ i = 1,2,3,4(^l^j lj E[X| Y = i] • jz j3 -Li— tJ^jj 

: jl o-l OjLp Y , XftjJ JI&- - 6 I 


/(.V, V) 


y 


0 < * < ao; 0 < y < ao 

. -L^oU-IjE [X 2 1Y = y) 
jl o-l OjL* Y j X J\^ -6T 


/( x, y) - -— 0 < x < y, 0 < y < <* 

. _L^ — jL-p-.IjE [XYY = y] 

j_j_ 1 y j»i>- aj ,jjj1 • L,—»l »»* <L—*' jj Y (_gljb *S Jjl— j >-& _ AY 

■>>■* U* cAv ^ f J J -P • ^ y t r^_A*“ ** al J jjj Y j' b J 1 *$ 

•'-> JJJ 3 1 u~i f J-* 1 -P • y Jj Jji- ^ 'j lSj jjj 'f j' ^ 

L l-- ij <i lj Y t T i \ ^Lfcjj 6 jl j —ajl ^jIjJj a _£ ^_j-— i_r^j—* j—^1 * ^ y** lx 4 jl 
-lS^ jl^yjljJj a£ Ij La jjj l yX t ^~* t-uS^obol */Y j */Y i 1 / & o^ILqO-S 

?c-ljJLLr 

I g - Lx j— jl (^1 oi a£ ^jI—j . XjI^U-j- jl j y J fiX-A o — 

jl J o — a Ij JLiJut ojLyoi) c -w5 e^Jl— jb j <~SLj jj j.-X j IjjJ 

4 Jj jj * / ^ Ij Ij ^jiM t . i.* ^S. T .%. ^ 

*C—uSvj j j ^IjlaJ <5" -l^ 5 j^-s . -US' •w-'L—lj ©JLi jIjlaJ 

• ^ jjili 

L j* j ■«. * - * Jj ^jA j ^Ijuu 

^ jA jl Li ^■j Q . '> «—^ J.A J Ju>»lj <■ iiSL»Jfc 4xJU <i*i> N j^l . O.■.■.*> I \ • 

jl j^--..jL^1 Ij I jj ,}!<Aa> ^ aiL-j jl ^4 CjLa^U ^jj! jl 

. X^S i— jL-j- cJ<b Jukij>- ^1 jil ^UJ 4 _Jl>o 
. Ju>\j ij^* ^JC^a A aW~a j^ j3 ^^1 y>~ jlJLaJ -L-J^S* 4 j^> 

iJL jh* jj pj 1.44 Jills' <5 



JL^' Cr. 


r\? 


aS L* AjJ l>- .il j! ( JjlL—^ Aj ^l_>- jJt •j.j-A-fl jl J}\ . Jk_^i L T jt* 

. -LlS w>L^j>- \ j oL*> »j.a ./sa o\jSj\S z\ .j^jL-* c jl£L jl*o ^a 
4—jL—>- JL»L>«j 1 cl—®^>L> Aj *S (J^l a!i>«J L I j jLflj j yk9 ^^wLjlj *— 1 P ijLlii — jV 

. JL^ 

. L “ — s^> j\jxa . *Xm- <wi3JjJU Y -/J* ^ * aJ\— o l ^ -^L Li ^L^J (5jL jA 

. jLftj ^£jL *-£L aS jl L» La ^j^Lj »—jLj^i 4 ^wL jl j (*^) 4 ^jJ*Z L* (c_aJI) 

^jLj 1 - p <J \ ■ > ■ ’* .- •> - 1 L Lj j ijj p> «Jl ** t >-l L \j Js(_jjL) a_S jL» jL*«j — £>^ 

jT 4 t _yiS # Oj r -i 4 J jl-il* ^ jL jl_*J 0 vi JJ C-Sj t p> - J* 2 -* j- 5 

^jljb . XiS' ^JJj ■kj r **’ 0 L«-*i .^j^*- jh* ^^jI jb jl 2p~" 1 S a jl aS cl—-I 

jL *_5 jL n jl j $jt jLS" aj Ij ^ 1 S aj~-i j J-iS ^a £j jZ j -L>- 1 j x L a-S jL jL>_j c^L 

. jliS l jlj Lb jS 

. cl -1 A. Lj < I jj Jl. /J r ^^*1* ^ jL ijL-n l$L 4-^j AS ^oljP** — P k 

4j^*L r jl^j^ P * c -LIS’ ^ * jl <j jl X jlJLL. ^5 J-lS* ^ y 

jl <JL-ftJ—?^ \ }*— Ti j i . 4j—^1 V L.^>jJ T * c5l_/> J Y 

. <Jl— j *-^j <S^ 

?d—-1 J-bl>- JLiLl <L-ita Aj^L>- V lijj ( 4 —j) J 4 <J^L>- () (u-ijl) 

(jjl ijl —>i aS jl j^d <j l_^Lj 4i_Jil^ <Jl—« «*_oL^^ X A-£ jl ^Jk?j~* ^~j>- 1 

L* L * « «’ jjJl>- aJ-Ij <i— uIjl 

I - C y^ji LL—^I X j\ j L $i A jlwLb jl^ aS <jc*L-^- jl ^j T -. ■,...» 4^ ^Uj 1 j P • ^ p ^ 

. -L I S' jl j£j JL^Lj 

a£L* J* JLjlS j -L^X ^JoJ JJ C—I aSL- cS->Ljj i\Ajd (5jl^-o <S lj ^14 —S -9 Y 

■ “^-S ^0 J 7^ J^i.^ A$bi <J aSwj j| p j'.JLi* /^j 1 ^J Jul jyZt p (JLoJL^I 1j 5jrZ* 4^1 lj jJ 

Jn> 4^jL>wIjI jl jl ■ b 1./a T 1 ^jl ^\ 4_S^ C-. ■**! jb>- A*~S . a JLJ-S" ^r*^* 

(^$1 jb (0, I ) <_£j j 4_S^ ^yS^L.^gj jIj- L j jl ^ip <j jl^j lj p j I .-Ll a ll j j. 

1^ jl coj4^-i 4_^>LS^jol a—S^ j\ <—s jL ^ aX j aSL—*j l$L ^1 . d-j ^ d—-I d^-l^i^j 

i aS jl Jld>-l d—1 4 ^-dS* k—»L j y 

. JJj Lj ^v—J 1 4 ^iLj^J J2jr& ( 4 ^) J Jj Lj jyZt Jj I L^jL( Wji] ^ ) 



J*ai 


o-Li R j ij—i ij* (JL* jl <S J—iL S L '& ( j^ji *-*» V JLi* — PV 


. xsS ^jL~- Ij E[R](^1!I) 

. jxS 4_jL_j- lj Var (R) (^j) 

?c-IJU > R y (v) 

. juL Ij Cov (R, S) (o) 

j£\ . c—«l (0, 1) (_ 5 _jj gjy ^IjbX iS jxS ,j^j* V x..*S JL* j> ~9f 

ij Y ^’ ■ ' ^XmM i x —<a-£ l .sj-* ^^>*2** ^ 2 = ~. a | — —, a ^ — 0 L o-L* -a — — ^ 

. -LxJ Ij E [ ( X - Y) 2 ] J jxS ^ 

• -'-iL O Jj—jljjlj J L JL «jl ^j>iU<aJ Jji^* X .L.S i jj> j> — ^0 

•-^O^IjE[(X-|i)’](^iJI) 

. -uL Ij E [ X 3 ] (^ill) c^-J ji «jUu-I L (^) 

• ■JLiS’ (jf*“J j^ j_)L2L^ -J j* u> jS 3'“~‘ ^ I j C-^) l., » •- * (jt) 

ojj_tf <j Y cS 1 ^ J 4> x ( 0 - exp{2e l - 2} Ojj_^>ajX jjl f jJ ^ ^-99 


:c— I^^Lk. . llUj JJL—* Y, X/I .o-l(l) y (t) = J [ 3e ( + l] 

,E| XY](y) j 4 P (XY = 0}( v ) 4 P ( X +Y = 2)(^il!) 

. jlIL j ji jjii-«» ^*>u* Y j Jjl ^L jl jJL« X -LxJ ^ 4 ^~S” ^ ^-jIj^ ,j*L j.s ~^V 

. -CL£ I J Y.X ^1 JJ jj L . i'f _lJ yA 

ji l~*I o jLp Y , X ^Ijj —9A 


fU y) = 


0 < x < oo, 0 < y < cc 


. J-jLj ij Y . X ^Ijj jj\lX£ jJj* ^lj (i__jaJi) 
. JxS 1J-j I j i jXj jj h . i^ jJjj £jljj ( 4 -j ) 






AaAaa - 1 

La ^-aAI /^j! 0 . JJJL-Jfc |J1 4. >-j 4jjJ ^jllj ^Jl>- ^gLl—^aJ 

. JJj-i oj #^£j5Ty* JL>- ^LL^oj® L jIj^-I djjli n 01 y& c*>o l$Jl 

^o\*j A$ J _»yJt ( y« AI_>jjS* ^ia# ^ ^jj> jlj'-^'l Oy Li D Oly-C* 4 j ^ 1*Cm 4 * Sf 

1 jUiol 2>jy* Ja«*i j>JL> 4j \i. /*> ^Laj_maJL>* jl ^1 1 _j J J?~*>y~* Jajl y-i O' C<.>iJ aS . 

4 Jajl yi uT C^aJ *£ Joyt* ^ya \»yjA Jojlyi yjAJ ^ l£ y*-^- j^LL^aJ ^-3jl . JLiL 
. C‘ >■*<I (JL*y 1 -JjA» ^ C .‘ *■**' ^L*Jl>-l ££jyt t _j3^l Mi~l> j| ^y±>uA 

>J Sy# ifkXcl JLxi a $3U | uUm 7 jjjLx 13 -T 

<y“ £jy~' **°*^ >a ^ **J& jL* ^jL~a lj *S ^1 OLjI L !j .ji*>0 yjl 


JtfjU i3|Lmd 13 1 -f /^Xr 


O jy*& ^1 jJ ( y“ 1 j ^yl^lj yoLL* I—^Jj AS JLiL y W- I * w_£j X j£\ 


P{X > a}< 


£[X] 


a > 0 j> {£\j> 


a 



* 4 j 1 j 1 L X *S ^ydl>- ^ \j> Ij CjLjI : 


r 


E[X] = | xf(x) dx 

xf(x) dx + | xf(x) dx 
> I xf(x) dx 
| af{x) dx 
fix) dx 

Ja 

= aP{X > a} 


— a 


. Cf(x) dx dF( x) Ij oLjI oJl>- j.>) 

. pjjjl (j* O—o <j On-jj i^£j j!jj,p 4 j 1j Y — T 


JU«u7 ^jLmo U T-1 

jlj— 1* jb I ^ al^ jT -LiL g j Ij (_£X 

wjb k > 0 

P{|X-^|> k}<p 

jj j ^jLwj U J i£\j t ^ C —-1 I-* <SL (X - |i)“ jj^>-: qU^ 

p^ 5 * 6 ^Liw-l (a = k ) L IJ jl 


M) ~ ] 


k J 


(N-Y) 


2 


Ij 0 — Y) IX - jJ. I ^ k ^?l I^J j j£\ (x — Ji.) > k 0y^ L«l 

. C— *1 oUl j a^J4 

<1)1j-£ J->jjl C. — O 4j Ij l* *S l!w<I JjI ^■ d... ,n ; ..>- J i^aSjLa \j C_«Jb! 





. JsS ^ -III—Jh ^jJu^a JloJ>-l £;jjJ ^j-JLjjI j j Ij ^La jaJ L » j L$Jl*J>-l 

J^ lijiJ OjjL^ j3 J-iL# 41 -Jl 

• ^ <iy ^ L SJ^ J 

jj> AjL^jL-S” k£j jJ 0 J_i JlJjJ (*^LjI ^1-L*j *S JL-J5 j-i . uUt T JUa 

. CU-w-1 £ * Ij ^y ^Loj j-il* Ola i^£j 

? j ** - ^ il )^_y 4^- 3^—* jI-*mJ V& jl 4 Iaa j^jI JlJ jj 4 $ ^jji JLh^I Zjj* jl ~ ^ 

4iT ^jj\ <JLh>-1 3jH*J jj3 J-iL T £1 4I4A ^Ssj jjji J\ -y 

y \Z*J& jl y <^- -LiL 9 • j T • 4—4A ^jjl JlJ y 

. SyX JlJ y 4—ia i»£j j2 *£ J_1L ^!Jc*-j X X^S y &yi : 

l*jjli ^aS'jL* all — ^ 


£{.V > 75} £ 


£[X] __ 50 __ 2 
75 ~ 75 ~ 3 


jij ^_)L-oii <jjJ »-y 


p{\x - 501 > 10 } £ ”~2 — ~ 


£{[A' — 50j < 10} & 1 - j = j 




. 1 * / V A J j T* JlJ_jj (J Lh>- l j3 

jH ,Lj t c— j r-*- a X pU»j 4^U Oy>- 

^Ijj . JLJiL •> ■ (Jl_Hl^-'i 4 j J b wLj-l 0^4^ Q. .11^ jUaijI d\_y \ m s* J 

. -HlS^ A>- ji y (JliLa 4j 1 Ira A <j-Hi 

j E | X] = 5 j^.cLfOl J^Lco^l>SL(0, I0)4UU ^l.ut JU* 

3jH' ^jL—oU j! c Viir = —“ 


/■||X-5|>4)« —-.52 


OjLp l!*-> j 2 4>»-Ij <5" j-s^ j3 


F{;X“5| > 4} = .20 






"J j *- a --~. - rT lSJ 1 — 

• ^y 


jl .tf 01 JLib O ^j™»b_jl_j b (JLo^» t_j?^ I—«uaj X. ^^1 4 jLJLq j jhj 

^y3 A>UJ (Jjl_ oU 

P(|X-/i|>2 < x}<i 

a^b j£J Ojj-^» Aj JL»~>-I 4fT^yj J3> 

|x~mI 


P{|X — /AI > 2u] — P 


2 = 2[1 -<t(2)] = .0456 


^jjl . j ^^ b . ~ ..> ^ )y* pyi^ •—-'I—*1 j-^ 4 i L .. ^ j ^_Sb o^j^ 1 4 j i„ i'.IpI . ^ 2* ^ ^jL«olj 

jjt jifcXpl k.,.4-1.■ « ,., «? O^bS *k b --^ <» j~ . ? ■ ■ i Q .,i. ft h i b . -J T aJLwij 4j IjULrl <_*1^7-» 

• J <_P £! 


r-r^ 

.U'jl i Var (X) = 0/! 

PtX = E[X]} - 1 

. wUijlj ^ (JLki>-l b 45 4 —■ — & ^L^jT Jiljb jj.. /j jLjIj 45 ^Lh j ? * " A obj aj 

jvj jb 11 — I jA a£ ** . •> • tjj \—» b <j Lj : 


j*-j^b (Jb»i>-I ^i .-. . / 3b^- jl 6^\..d."..,<<l j n —^ y b 


p |x-m!>- =0 


0 = 


lmi p{|X -n\>~}= Pjlirri {|X - 


Ml > — 

(1 


= P{X /^} 


■ J J-* 1 t^f“ '4- J bji Ap >~‘ J 


^iA 3^1 0 jjli 1 -T iuaS 

*5 OMib ^jj y^jt> J.L - ..->, 4 ^UaJ jl (_$! aJUj ... i X, i X, J^S ji 

E > 6) jA ^ I y t O j j*3 ■ *•——*1 b 1X | j = p(^Ijb 



i_S Jj- J^ai 


X, + • • ■ + X, 


>£ 


J /l -> oo 


O' ^aIh.4 ,z.» <S ^jA aj L> la3 > 1 j ; qIAjj 

O^LjI ». L , 1 »- A 


Xi + ■ • ■ + x„ 
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u. 4j sJCpyj n jl j_y n jj±\-£~* ^ JS (^1j-j ^yl aj c~^1 ^jX>«_a-^- 

jjk»< c-— Ipl XjIjXj I (X, + ... + X n ) / n - \1 Ifcfjjj jjjLi- 4-J^I jLS^I ^ lx . xUkj 

XjIj j_J Oj^b • Xl_4 ^>! y>- JjJu JXJ&:> (^U1 -dv»Li jj A.>-^yhLxalJ 

jl Jja_4 ^l_y ^ <J1 -XLj>-1 1j aS x£lI-jIj «jjjj ■ £j a__»I^j oJL>- ^jl aS xS ijj* 




. -Ul^>- E jl oLo^ jl jIJLaj L^J 

<Jjjj i a~»ji ^yj-i j ; ■ * ■ ■ " * *jU cJL>- \JXj\ lS jy jIxpI (^ 5 j_5 jjJl-5 

. I Sx^jJ xA ^5ljl ^ *f An -. sit i^j_J 0_yli • XA oLl ^j—il01^ 

. . L.^ *> j oLAl 4j i _f-*jj Ob lJ j^• 01 


jbd U -6 


^l_y VL Ol^S" 4 J^Ip a 5 4^-1 ^y l 4 X> stf J lj oiijl 



j p. = H[ X 1 J o —*\ <_£ jl-Lia &*£ P (X - p, > a} <{ 

\j IX - p.| > a i X> ^>a>0 Oj^ - ajoJI . j*jjj1 o*—^ X o~ = Var (X) 

^^ jjj OjU p 0—1 a > 0 0 - 1 —>- ^jU— li jl lil JlAi 4 >Oj 

P{X — /x > a} t? P{\ X — fx | > a } ^ j* a > 0 

a' 

r-&. 'j tS ^ f-r'J ^ “ L ^r‘ ji' “H a - a - 1 u* yJ ^ <Jjj ji' A yrj ^ 

■ p W"i 


ii^o bib J>— 9 ^jUwcU \ -b 

pjjlj a > 0 j* (_jl jj jT JuiL <X jj—j 0 iS ^ 

2 

P{X>a}^- 


a~ + a 


^ iS * s *r> o = E[ X] = r xd(x) jjK^-: qIa,* 


(x - a) <lF(x) 

2 : | (x - a) dF{x) 

(a - x) dFix) 

(a- x)IJx)dF[x) 




0-0 


IJx) = 


I il x s a 

0 if x > a 


j*jjj! ^ 4 j O -£) >_jjJfji j xjS gj* ^ ^-*^1 a > 0 ( jXj 


(a - Jr)/ a (x) 


\ - 

dF{x) J 


a ' < 



cS-L- ijS uba* - fXJi* J—w 


jl Li L 


<F £(£[(a-X)/„(A')]) : 


(T-ds) 


J* J “S’ ;j» jLj *l£ 'jt <oUjLj yjl_j—i - -> J i ••• * jl JL>- 

jwjb Z j Y (_yjUa; 

(£[YZ]) ; s £[Y : ]£[Z 2 ] 

(_SJj _Jjjl J-~« - lj oLII) J-iL C—iIj *£ jjl <i -t J J^~a 

j ijIj jijlj—i — i _j*iJO Li ^-$*1 . (c~~jt cJLji ojb V T ^ 

-Li Jubly. ^ jls - «L z = I n (X) J Y = (a * X) L (T - <S) UjL- 

a 3 a£[(fl-X) 2 ]E[7;(X)] 


<a-*) 3 dF(:t) dF(x) 


F(a) (a - *)‘ dF(x) 


- F(a) 


[jy 


dF{x)~2a xdF(x)+ x" dF{x) 


= F{ri)(a 2 + u 2 ) 


F(fl ) fc ^n 

I? + (J 


P{A > a} - 1 - F(<i) s 1 - ~—- = £ - 

a~ + a" a" + <r~ 


Oi' 


01 ^ (Joib-* lj 


u-JLj' J 


AlAJi l5sj J j]p jJ ^1 <bU- j\S jJ a-Li JbJ y ^^l jIJju j£\ . dUf & JU* 

N T * jl aiia ^1 *5 ^l (JI. <k .N > -l y Vb 01 jS l 50 -Lib T 1 * (_^Objlj j ^ b 

. Jjjjl C-—O 4j JLS jjLa*«j 



'f'A 


■Jj-i ^- JL ~trT ** ^ jl : 

P{X > 120} = P{X - 100 > 20} s- T = - 

400+ (20)’ 2 

. JsS ^ V • jl ^j| Jj y i£ 

CJ j yS* jl Ji [TJJj) 0-0 *J >~-aS jU (_5 jL—• li <1 L |»~»l yrmj J>\ 


P{X > 120} s 


E(X) 5 


120 6 

■ 3 J^ <y c —' s*P^ Jp ‘j'/ ^ 

JJ jji (4 — X j X - Li j^- . C—<1CT j (_$ljta X XsS iiy£\ 

i a >0 (_S^ ^ _)° l -^'i L ^ !'*"■ * (7" j jA~& AjS^~P lSU^ 

2 

P{X - fi > a} S ——; 


P( M -X> 0} 


or" + a" 




1 -fi 4 a4U 

rJJ ba>0 ^IjjilfoT Var(X)=o 2 4 E {X} = |i J\ 

2 

P{X > n + a] £ 7 , 

a" + a* 

•P{A' < M - «} s 

<r~ + a' 

JTJ j ^ * ’ A) i_j,jLa^ IjOj ) • • j iy \ • • j\ ^ yu Y * * 4P . *-» fi JU« 

j >-£. J*Li f * jl jp-*£ *S JL^p-I ,jjl lS 1 ^ VIj o\j£<Si . y^S^ j,-. — «J ^j\:ji 

. IJlo > “ - 1 O j 

’ 'T V 



^LLyii _ J-^ai 


j ^s* lS ojL_4-i ^ * • LJ ^ j\ *j Ij : J 7 


. i = ], 2,__100 


(1 J—iLj fl-L-i jj k_SLj L i ^ ^1 


Ji ] r? J- 1 


J £ oL jljJ ^ j Oj^ 1j u j _ cS4^Ji cr*i ^ ji' _> J 


1(1(1 

X - I X 
1 = ] 


' jj jT \ • * <S j—tJ 1 ^ ^ jl £jj |« <Jl—» *- y -1 L i Jj_j 1 j ^>- 

|*jjb J-lL ^ 


E[X,] = P{X, = 1} = 


E[X,XJ = P{X, = 1,X,= 1} 

= P{X, = 1 }/>{X, = 1 1X = !} = ^ -^ 


* i*j jJ*. 


(j j Jj—* ‘O—l Oj Sj £jj i jj_- *-5 J*^ ,>jI L IjjJ t P{ X . = 11 X . = 1) = -^- «-S 
. ■ C . " .-.i& l)j Jl jAj aS Qi..*' q Ju l-o- jL jAj 'l jl {T Jj (jjjL—*# 


100 

E[X] = I E[X J 

= 50.25 


Var (X) = I Var (X,) + 2 Y£ Cov (X„ X,) 

i-i i-~i 

U)0_99_ /100\ f 100 99 /lOOV' 

" 100 199 199 + 2 l 2 / L 199 197 \199/ . 


= 25.126 


Lu^a Ij 4j bj 





T ^ . 


P{X < 30) s p{\x - 50.25| > 20.25} 


25.126 
(20.25) 2 


.06 N 


IJu& ^ t jJjJ* ^jj 6j L $y> V * jl y*S j j^-j 9 jl Ij \ • * ji j 

i jifJ Ij 61 |vj*) y y“ XS ^ JjIp Ij y_j <—0 jl a:>l a. 1 .6 L 


P{X < 30) = P{X < 50.25 - 20.25} 
25.126 

S 25.126 + (20.25)" 

= .058 


66^> Ij 61 ^jA jl . J j-" L y ^L»«jl jl_»I L wj’VL*j>-I <j JOu < _g jl — a l! 


f Jij '“*ij* J 


JOjU 

<■ x J* L>l ji XjJ> ^ y>X»-A C— 1 | j*jJ J Jjl Ji-Xa (^Ijb ^ I j f (x) £jlj 

. J? L y> jxia Ij l)T J-lLt " (x) < 0 t XjJk (_jl jl 4j I 4 jLX» jjilj -JLllj (x) > 0 
* <v 'y j 1 f(x) = - x 1/ n , f( \)'= e ,lx , f( x) = x 2 , x > 0 ij\y 

. ^,-5661 J Jj>lj>- J*l* g(x) = - f (x) at? jT J-iL yJL^a f (x) £\ . .U.-.....a 


^ ji^43 U T— & f%J*P 

• l? l)T J-iL f (x) 


E[f(X)]*f{E[X]) 


■j ■»yrj ’V‘1 *5 ^y* *; 

|*jjlj J*-— iyj (I — E [XJ J y>~ Ij t (x) j_^Lj iSy '• 

fix) = /(^) + /V)(*~m) + — f)( *~ f) ~ 

C*— t (£,) — 0 Oj>- - C —\i J X l ^J (JjlwLla ^oT 


/00 */<*) +/MU “/*) 





T\ \ 


/(X) a/(/.)+/»( x-p.) 


E[f{X)] a /(m) + f{ f i)E[X - m] = Am) 


C*'j& 


-V' 


«^ cujIj ^ jLw» U j 

ajL« j ~* X ^y ji ! 0-w*l jjj ^LfriUol b <Aa j** <Sij . imj A ^JUa 

o-X ni ^IjIj X c.l ^ jj ^j j^X a ^l_>- x*-> |j 

j aS Xjj 6 OjX <0x1** 4j lj ajL»X ljJ jl b j> jX a 

aS i t»2~X U (R) 05^ j» ^ m^7 > OO^ ji . 5 \ <JL*I>*1 b 1T1 

aS 5J-Z ^A 4^yjX j\-~* U <1 Uj » JXL C— \ jiifl^X ^lj U J jJ <Jjj R d\ jJ> 

ojil^ ^p>- 03 >■ ^jUj J E[ u(X)]< u( m) &L^ X x»£ L j_Xi_* ^ajIj u 

b tjj\o£ aj\_* j** ^x^ j E[ u( x) ] > u( m) otf X xXb ep^x^-« u ^l y*& j3 5 

* ->J~- ^ Cfry J^ 


aXw«ll jLjU) *if^Xf ^Xbjlj CXLo ^j5 A-Xjj O fll^ jT XbL X^jXbjIj a 2 /!-) 
XJO «jbX JX L C jb*-* ‘wi' 1 j X 

P{ \x - Ml s ktr) < 73 
/c 

C^>*>^-c* ajlXl -> r = } |ll / (7 ill__’> Xjlb O jLw—« <jl^>«j| J X - Y 

X = |i. + ( X- U.) Ojjy*0 <j ijljj Ij X a5" ^1 j j^oLa . 3j-~ ^a eX^Li X L. t - 2 PI 4 j 

j_ %\ , Jk_oL—JXlj .t.,„T,,. „pl X - a j o^a p l-i 4 —% ^j—X j\ >i 

< _ oj[ i( L) jl X ( jpj <j!j_>ol ij ^<j ij l( X ~ p,) / [j. / I = D 

a > 0 Xjfc.5 jlXI pXS' 

P{Ds a) a 1 -- 1 — 
r'a 



j o jljbl — T 


a 2 = Var( X), p = Ef XI <S !f! ^ ^Li^l *, c-tjU 

• 'j JL) 

A. L y *\jj (uJ!) 

p , n ^L* l> <j\ j j (^-O 

■p O^V* (^-j) 

( 3 ., b) (oj) 

-L 

X 

• (T 2 > M jIj Ij Jl«(^O 

e > 0 jA ^1^ ti' JL-ilj c j ,yiU^ iS^ j i * : ‘ j' n > 1 iZ, jyS y> y -f 

g jb01 jSas^j^ (wU J jk (> sl_ r! 4S' Ju-aj jUU P{| Z n - ci > e} -» 0 i n -> <» jS 3 

* -> °° <_r»J 


£(g(ZJ]-8(c) 

‘ y o < x < 1 tS'ji ^ f ( x ) -V 5 ” 



-LlS” J I J o J—»U Cji^y. ^Ljji 4-U->. x>- *S) 


lim B„(x) = f(x) 


_ • l_i t 


• • • ‘X 2 ‘ X, xyS y>ji : 

_La^ oVJLf . J-£L 




■ Ly.5* oLix^l jij o^olj (f \£j^ j o^Lc.m'I U) j 

tSC VL £j~iy> C--I X jj f (x) B n (x) ^1 J&*J> *S jl y yOy 

j-& ' 0^ ^ lj J J ^ .*■ A <M,iU ^yj L <- » «>-1 

- ^- 0 jAi CJ-> li <i*->- -U>- iX Ij lj 41**J aJl-v o U i*^j jJ 



_ ,« T .t. A 


E[Xj] = OjuS^ i>ji. jl_ 1L Ji:—■ ^yjLaj <_sl -dUb. . . ‘Xj <• X, 

Var (X;) =(f , J 


n cr c 

lim 14 = 0 

■*-«n 


p\ * i ± i - ,t x > 1 Q 

n 


l*jjlj n —> °° (_/*j £ > o j* J^S” c-iU 


E > 0 jf* o\£ jl JLJjIj .rtt b j~r£j> i > It Y ( j£\ jl L 


n —> co 


p\ Yl + '" +Y " -P(n) St Ul 
n 


n p 

. p(n)= I J E[Y i ]=P^T J j<S' 

i = I 

..i..<. t lj (4 " ■ ■« 1 4» " > ~i) i ^a i ^La ^ .. m T * . . , -v 

^jb t > 0 t j= l,..., n * Var ( X j) = 1 E[X ] = ji 


,[ *l!j 


--,»}»>-? 


... 1 2 l 1 jT c .1 (_$l4,*■»..■,■,.? jji-iLai X ^ (i ill) -A 

t JuiL c ^jl_)»nJk= 1,2,... jaP { X = k) J\ .c—I 


P[X = k)^2^P- 


I Li Jl£>- £jL» (jljb X li JuiS” 


JuA^ jUb 


/(*) ^ 


2£[X] 


X > 0 yt ^1^ 


6Jl«l O-wO 4j jl JjL» X ( Ju^ . ^_J I 4_jJ jA \ * • Ij Ij bb JulS - — ^ 





Y\Y 


. J-iL ^1 i .—jU^ 

{ 100 ) 

n X, s a j 1 < a < 6 

.JL^lJL, 

“ •y 

L jjij Owl ^jJj t^yj uS^ j-*l^ (j*' 5 '- 4 " j?-* '-^i '>?■ ~ ' * 

. C ..<l <JU^j gjy iS^ jl J 

, ‘ * • • il j.“ w a E (X [ ) — "^ 00 *S u5^_7i J ji \Sy ■ L »« 5 ' 0*jI-i ' ^ 

JLi£ i^JUjxi ^ ^ 1 «*» M (_$1 ji ’. ^loftlj 

V, fx, X,SM 

A ‘ 1M X, > M 

! i i i i X * ! klLjj iSjj jji i_$y d_jiLi (w-aJl) jl 

j x M < x^ojls*- oi'M 

M -> oo 

. JLiS* oUl«J 

<Jjl u_jIj ji \ * • 4>wjli ^I . pjl aljS ^ * * * lj *Jsj JL tS ji ^ \ Y 

lj ^ y£- jkj ?Jbjlj> jLlalil jp^M *\ * * lj Uj. ..- t jl <>■ j i ■ .»* 

♦ J —Jyj ij+J <Jjl yA Jj C w *t ji iljLpI O 

. 0 > o -»-*a ‘ eL 0X ] = 1 * o j E [X } < 0 /l-\r 


JJLjo 

i j_j_. jj . J—il# Y * jAj, X <y:>l— j i . » : * ^rJtjlj j r-* - 1 —r* ^ j—• _ ^ 

?oif jljS^ ^ P{ 0 < X < 40} 

l_ 5OL>o«l jj dj^jl *S Jiili ^ i y~ jl — Y 

. Vd ^^JL* L Ow i I 



J-d* 


. 1-Lj «. JiiS" jj L»mj A6 Jl 0^»j1 o^S* ^1 Jl*jbl <£^ji Jl £ L -^i (*—<*10 

* ^ ^ £ j*}jt ^ J^*jl 4 J^ *XjI^ ( j f A ^Ll^I <XX£ 

jl^J ^y» 4j>- C -*l Ab j ^j-> j>*JLlt3 d45” Jl*X>-1 ^jI *jy* j-i (^-j) 

* / *\ +S d —~ o JU> 1 L <S a b j^S cuS"j-i JjL* ju>- (^) 

. jlx£ ajLc^I ^ jS"Jb- 4 : .^i j! . c—IA * _j V » ^tAS 1 li^^x* 

. J-XS* o^lix^l y» -b- X : 4i « jl V <lL-^ (l-j) uT^ t-5^ 

. j-JiL \ ^vJxiLa L ( Jji— 4 <^1* j?£* X^jj 4 ... 4 Xj >xj£ y —t 


. Jjjj! c—-j> <> Ij P*| XX j > 15 r ^1 ji jl^£ ^jLw* b jl o^lix^l b (<_aj 1 ) 


. sjS i-^yS I j p| Xx. > 15 j- (S£y^>- -wu }\ lix—-1 L (<—0 

J^I . ^4 £-^>- \j L$-*l jj"*""’* J ■*.>Xb At 1j 1A& ab*»X> “A 

<S” ^jl iJL»Jb-l Ju-iL C m > 1j^j ^jy (~■ * /£ * /&} 41 li ^L*Lla>- ^1 

V1.1 «■»■«< 1 ^Jut>- wL-1 L T _jl ^XJLj _jl oJ^2 4 >«pXj 

a£ jj\ JL*x->- 1 . T 1 * • jl ^ lJLj «lJ t^ 4 Li ^-4 lj — 9 

?c— 1 w-jL’^A* Jil-b- 

j^l . C-—vJUpI— b L» ^Jjoi-^4 ^jLqJ VT j^’ ^ ^iji — V 

4.1. ^ Li^Aj j j* oLj-:..,*il lj uL-^j j-®> ji 

JLiL ‘w-*V eSC DT£> j! Jaj 4_S' ; ^iS' ^l 


(_^ljb ( • j * ) aL^jLi jJ j j ^ V *j !_—j jj - A 

jJJL>- jjl^U s—jI y>- \ ^ ^ V ^L«-» pi bb * > j i . . pL^ 14-^ <J14- , x > -1 4 cX~>I 


b j-iL jJL 4>- n wL^L (n , 1) L L*l^ X ^l — 

P{\X/n - 1| > .01} < .01 

4^ (“^j^ ^ * * * 4j) ^ij J jIJLjL* W 4^ JujjL J* ol^Xb-L^ j dlj — \ * 

£±jy ^1 j\i *jlj <jL-w->-L- aj ±S ^l jjJj JlS y (jA Jj \S>j kjLfci 

4 j) bjj *y ^ O^J ~* ■ ^ * jLj— * *^jlJ—^Jl J Y * w L j^Ji-.—4 L> JL ««y 



• ^-—'1 * /f J J f ^ (J- 5 '-aj l£ jr*** Jrr*,^' ^ ^ ' * * 

YJlIaIIj Jj <jLa^ ^jj UjL ta ^t’ jjL*o * / ^ j\ ^>L*i>-L^ OLj <JL-*^>*1 aS 

C— 41 I (£j J i ~ * jl jL jl ^1^*5 u£u ^Sy^? y* O - o . J ^jjj j ~z** Jujlj jjL ^4 j.“,.*-j.t — \ ^ 
aL^ <jl *A-i*L ^1 n jjj (j>Jj>-j* Q-<<>mJ Y n - cT^wLjl j j 0 L ^j^lvaJ 

Y n = Yn -i + *„ n > 1 

. c—1 cr^LJ j j 0 L ^jJ>UJ» ^U^Jcu ... 4 X 2 4 X, <S 

*S {JL»I>-1 2jy* jJ J-i\j O 2 — 1 ^^1 . -LiL *1 * * jj^al I <5^ y 

L^JJ ^>- -LLm ^jjL ^ 4 £ J Oji (j£3y^-y» C.4j «Lkj jjj ^ 4 jJ 

^jj>« Ij ^ 4jJflJ ^A jly e^La_wl^j yj» ^il^lAjjJflJ Ij L$j 1 ^ /*Jjli <^iaJ JUt^ “ 1 Y 

. j^T 4 j O j^j ^jj^jL>-l j Y Aw lai J-i < am j\j^- aS jl «byj ol^j\ j£ oLiwJ 

t JLiL i = 1, ..., 100 (. 10 + i / 10 L Qjy* ^Ijli i ajJoj jajp <Jji* ^5*1 
^jjj <JL>- . -LwLm JjjI^ jjl>mj ^ Y * • j! La 4^1xJ j*L»j j^P <J yb 4^ ^J <JL^ ■>-! 

Ij jjjT jj -L-iLj i =],..., 100 c (0, 20 + i / 5) <L^? Lj j^ i <^\as j _ * c- 

. JjjjI CmoJ Aj 

ojLjJ ! j ^ Jll* t Cwil JL# ^ (Lj^jOj) jj (^Lf>- j j ^j y aS yb j$ Ij — \ T 

J j]aj Aj <J jjl*j® LI . -UfcJ 

- ■ A^lS' jlj^NJ 0--«l Y cij^jl flj^j ^wLjl J (j^*J ^J Y <11—^ (l-jsJ|) — \ T 

(jjjL-j* L I ^ aL* ^y jl > u . /? *LiiT iyPj* • ^jU ^^jaL* £jj Y 1 ^1 ^Lj^ — \ A 
jl ^j^Cj |w^ c— j 1 ^j V 4^ c—^I jl-io Y .1 - : :5 . j j—J- —>mj! 

■ P{ a < Y < b}- > 0. 90 ^ lSj^ 9 b ( a - b)<U>li (i_i]l) 

C—.1 ^j)i -C>- -L<> 4 *... a . t .. : ... -y ki Ji> i^j U jl .jU^j«1 L (o) 

V iJ '^<^‘ °* j ' 5 ^ tb* ^ J*'^ ^ ^ “ pS O-j U 

? jl jj <> jjj J jl^ ^ |^-lj JL—^ Ij V j L t_J^* Ij ^ j?t — ) P 

£[Y 3 ]; (>-iJl) 



6 -l»- lSLUu - 


nv 


£[!og X]; 

£[e' x ]° 


(^) 

t 

(o) 

JuifT c^jLj £ c*«l X Jui5T — ^ V 


£[X] < (£[X 2 ]) ,/2 ^ (E[X ']) I/3 < • * • 

J~£ J JklS lj 4 jL® j~m a£ JLil> 0 jl>-l jl JL^ 4 jL* j~* (jf^J ^ ^ l)^-* — ^ A 

Jj-ij A-LaLj*-* jj lj jT <-_wL j J-^- 4 "^» c~ —■ — jjljUljlO<a< 1 4 cx 




JUuH jSbd 

- 1 

f(h) / h = 0 jjbl. Xjl^i jl JJ 

o ( h ), i t -L»il; '-&$■j-S h aj c .——i I (h), h y£ jjjUL* ^1 y j$\ ^ (h) 

N (l) J \j£ j9 J -ll&J J . rt" ^iUj jJ a Uj_«lJLj» 4_S^ JlJ^T ^ Jl>- ■ 

{N (t). I > 0} JLjT ji . Jiul {jlijl 10. 11 ^1^3 aJ^U jj a £ _l£L> ^LAJ_«Lt«j 

jr* J 0 A^J lj jS 

N ( 0 ) = 0 ( i) 

wC_*iu -C . T . t l (jLijI Ijl>- ^S" ^^Iaj^LJLnj ^1wL*-> (ii) 

A i.^9 Lj ijl <J jb 4j L$l» JLAJ r*j ^y» j Jbcii 4 JL 3 U 4^ ^^jLfewLal .!■».; j!-L*J (Hi) 

0^ | J->*^ 4j J-iL 42*£ta 
P{N(h) = 1} = Ah + o(h) (iv) 
P{N(h) > 2) = o(h) (v) 

^jr^i (”) £j J-* 0 (jL«j Jj XjT 4_S" J-lS*^ ijLu (i) is 

jl ja.:.-.- ^ [N (t) l oL^j \3 Lajl^UL-j a£ J \iS OLj <Jli« ^mOma 

(iii)-U^ JU1 [N (t + s ) - N (t ) { J~*j] t + s j t c~~-l ^jUj^LLo 



JUi-l 


lTJ 1 


TT- 


. cl. .^1 t jjoti* ^L*j ^ \j> N(t + s)-N(t) iJL*i>-1 y ±S $jcj 
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. ^-)5 i_J y 

P0(1 P()l ■ ■ ■ PftM 
P Ul P \ I * * ’ P\ M 

Pm n Pm i ' ‘ ' Pm M 

pl*j Su=jL>^, y lj l» (_jjiij jj^oj i X n gjjj j Jliijl ^j-ty L* 4 j ^°yy 
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= I P{ A'„ = /|X, = Hr, X„ = i}P{X, = k \ X u = j} 

k 

= v p‘^' , p\[ 

t 


cJb- k-Sy (jljb <5,—iS"jU j j' j£-i. tfjbjJ ftf . o T JUc 
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*•£ n - [(n - i + j) / 2] = ——-—— j c—Ij-o IpOi jA jl 12.—2-Ui iS ,JU^>-! 

"V L .«m 1 jr^O ^ 1 ^ JJj j\ 4 P ijLo^^l L Cw * 1 J Aj ^ JlJ O . -Lib u.> A j 
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\j dl^wb^ 4_w* j\ a£ JCjbJl ^a l) 1— 1 -j Ij 4 » X j! ftJLal d— mO Aj £^Ui») la.* 

->b* J J>* OjUi* (j-b- 

b y, n 4 • • • ‘ y\J x ,„ 4 - 4 x ) ji iLi * Vsb 3 ^ ^ Y J X .y^Us: JU- 

(^ j j jb fly JL<^-' 'j 

p(x ; . y,) = P{X = X,. y = y,} 

OXJLj H (X, \ ) Ij 4 ^ ( X, Y) ^y^Luaj jl-X- S 4 aj oL u _^Jgl ^.L-a ^^jI 

jl C-^*l OjLp ^J-i ^jA oJ>b 

H[X. Y) = -X I p(Jf„ >/) logp(-r ); y,) 

> ; 

aL^,— 9 L> 0b-^_t51 . c *•<* 1 ^ aJ —*j aa1JL_a y. j ® 0^*5*1 

IaX^ 

H V=>J (A") = -Yp(Xi\y,) log p(x t \yj) 

1 

*£ ^ ojb 

lo«. x In x j\ . |....i_ > : [J >log,x ^L>- v lj log x j.a > jjl oXL^-JL jj -' 

< • j l ^ - - - 



t-rr 


Xjf -(t-jj J-a* 


p(*i I >';) = -P{* = *,!>' = >•,} 


I ojjL-p UjL* t L> X Y * jjbLjLd _^l. 




Uj 


/M*) = X Hy, yi (X)pr( yi ) 

I 

Ol jJaS' 


py(y,) = P{Y = y ; } 


^jlp 4^ jc5 ^ jtjj jjl ■ ^ H Y (X) j H (Y) 4j 1j H (X , Y) t ^ —V 

^ J—4.J Y jb — ^ w—! y\_y t Y j X j I _a i-a L is ob^-dsl 

. oj^Li-i Y X jj oJjLq—jL 


l-fnfr 


/■/IX, V") = //( Y) + Hv(X) 


p(x,, y.) = Pvty,) p(x, I VjJ lSjLJ jl ojliL-l L : 0 I4 jJ 


//(X, Y) =-V X/K*i.}' y ) log/■>(*,,>■,) 

■ i 

= -X X/>> (y,)pU I y,)[log/>>•{>•,) + logp(*,|y,)] 
< / 

= -X Pv(y,) log pi-(y ; ) I pU | y,) 

/ i 

-I Pv (>/) I P(-V, | >’y) log p{ .V, I Vj 
) 

= H( Y) + Hy(X) 


4j^isL» J.3 ^L-l 4>*-li 


ki— IX 

Oil 3' Jt* ■ -44 y* l _r-" >Ui J j-* 1 

. kL—^l flA-i 4li^^ jOi jj jljJLP 4 j jl OLil 4^ jLj jJJ 4 J lii a 



l-fM 


Injsjr- 1 


x > 0 



I y, l 5jl—; x ^ jj VfJ j 


r-r M 


Hy(X) == H(X) 


Y,Xj\\+3j /I j 


Hy{X) - H(X) = -I I>(.v.i}y) log [p(.r, | y, ■)]/)(>’,) 

* i 

+1 I />(*;. >',) log p(.r.) 

* > 

= 11 p(*„ y,) log 

i } 

log e V V y;( X;! _ V; ) 


r’(-Vj) 

Lp(x,] y,) 

P(v ; ) 


= log e 


IP (*.!>',) 


V I p{*t)p(y)) -11 />U,.») 

L i ( i J 


- log e[ 1 - 1 ] 
= 0 


C!^ 


'l -T J <. Li 


5 W ^ *i}P& - ^ 

—-i j Oa-XaLLa A Ij X XI-'-S'j jI-JjLo 4^ -X. - f 

• L**j| ^1 . j^*- 5 Jlj-^ll B <; ^ j 0 jj jl AS LL' -a ^LLjI 4^—1 (Jjjl’ jl 

4j L® ^ j 0 jl ^1 __• - lj X ^^Ln-a jl.i_L* ijLw-l fjN lL-*jl j-^I^jI 

*-*■* J_iLJ <5 ^1 ^1^ . p-ujTjj 

u *S suL J_5T xJLj^ LInj jl 01 j-j 'j 

el_ff o' ^ b»» ti! lj Xj <1 X-^ c x*) c X| jl J—JL^a jl_^>- X j _^•—* 0'^*^ 4 j 

j' ^1 






fro 


jc, <-* 00 
x 2 «-* 01 

jc,4-» 10 

x.,«-» 11 


O-T) 


j xol "■*j-s B <j 0 


\ J-lL X = Xj *S jy~& jx j 00 -L»iL X — Xj S ' ,_y>i 

0 -^1 O jy*0 ^ ^^X \£j\^ ^ <—-j jj * *"I 


x, <-► 0 

Xj^lO (Y-T) 

Jt .i <->110 
Xj •>-> 111 

j.j jA syrj L 


x, *-* 0 

x z *-* 1 

Xi <-> 00 
X4 *~* 01 

]? jjjA ^ j I J_5" ^ ■<a.wj jX^A X T J X 1 <J -U^JjA A-O jjj j! iif -<5” LA aJL^X IjiJ c —* ^—J- 5 
^jxjx ^ j - *j xlji*j xS^ Cwl jlS" jxjjT c—jl ^Sj . O—Xj <o 

ijl^j 4 B J»^a <j A J>~a jl c~*»! pV a 5 lj ( ^tjx liW**J <J^) 

J\^ 

P{X = x,} = k 
P{X = X;} - j 
FIX = x,} = i 
FIX = x,} = s 

xjj jj-* jUijol j j _1 ^ olx (Y — T) !<Jxl-«_a L x_S' (_$J-S’ o j j- *0 jjl jx 

^ J* JX Jj 1 /V6 - l(') + -T^ r) + -k r ) + *i 

T T A A 

Jj\ji'Ci . ^yZ oli- J J y <j -*JJ ^ jUail ^ oib 0“T ) L aS’ ^^5 

0 — Y) <iiLn—* aj C-K.K-.,u (Y —Y) AbL-*-* ji ^jIJl? J—S" V1j ^L^Jl— a_p<_£ l 

.c-lyljtf 

X 3j I j ju VL 

J5 jA> \Jt\ j-» j>- V0^1 jwLi^ «bl ^y> C—4j ^jl jkJ? JS ^ ApS* 

X ^jy> <b pS Cwi ^y» oLl— jJ a 5” igl j * < J ilj_w ia— 







» OjJj JS A-^aj Aj a5 4 




iLiltflji .. 

Ij 1- T ,J u 


t-fi*» 

aS^ ^jI (jjijj tlri^ J*^ • A/JT Ij X n , . . . , Xj ^^4x4 X wLlS^ 

L> L^sJj^J <u (c.- ./» , ■ »«*> * j b^il jl ^-ji) ^jjlj aJLo j^X^ o L a _* (JjIJLS’jlS 

A^ C.«.-*t ^tS* J JL^U ^jJu ui^*l n N t . . » t n ( y& 

I (ir* s 1 

1 = 1 

n j jI Jl»o W. J*j£ ji n N t . . . t ti j ^ JLp N Jl «*!*_»\j ap ^J>v> (jjljj: 

^jj n t a5 jlJ.L ^jUl? JL5 a5 ^j! . Jjo jLU I j j = 1,2,.... i j ^ jl~» (jU 

jjjl jj o• J-iL W J < 2 o-^l ^jV -Lk.* i = 1,2,..., N 4 x. jlJii* a j ij ja j* 

Ijij) W , < 2 2 - 2 W pr-^ «-=-^ l:—J /»* p-*-^ ud^ £r* L>>r 

4^ ,^>1* 4 ] Lb ^IJlj*j Y W j aS" Y jjljJ jA l )^ Aj ^jU J A (jjl* aJL-L ^IJljuj 

Jj L> d£ JUbA (jLb LLj JJa L5^ ^ I ^ ij Aj aJLj^ W ; (_^l ^ ^ o>i 

j^iL Aiib n = 1,2,....^!^ 


w„ =* 2" — Wi 2" 


2 ri 


(r-T) 


A^Ju C~-^°jN L$JJ Aj Jajl j-Jm ^1 4_S* XS £-JUi !j aJUj!j—>■ JLL ^jJi _8 il..4—4— 1 >■ 

^LS' iA^C--J i = I, ..., N L X j Aj 1 j JA fij T1 1 4^ (JjlJL? -L^ ^ 

. C.-....& 


O Aj a jl-JjA IJ (Y 1 —Y ) (_£ jL-^U jf 1 

H'„ + w„_ 1 2 + H‘,[ _2 2" + • • * + >V| 2" 1 ^ 2" /l = 1 . . . . 

Jjj Oj_f^> Aj ij (^15" J J.jM Y " jJJ 


I »,(i) y s 1 


;-i 


(T-T) 






iaii j JaJb (f-f) kJiU^ 1JU ^ n <t Cw-J £ W. —| Oy? j L 

j=l ^ 2J 

*S iji JL*I y>~ C—-ji 


I ",( 3 )' < ] 

;“ 1 

1-U d...,* 1 j *a i^La n. jl.xL» w 1 0^>- »o Li Ic c-jL Jl>- 

i «-,(*)'= £ ar 

y-i i=i 

jtflwicf q J&> JjlATiW 1^1 1 — f 

P(x N ) l . . . 4 P(x,) ^l$JL*u~l li ^Jy 4j Ij X N f. ... I X, jjjLL. X X±S ^} 

jj— j 1 ji • _lil 


y n^(xj > H(X) = - I p(x,-) log /?(*,) 

1 *=) i-l 


i= 1 . -.N 4 q |= N _ n . Pj* P(X ) : Q l** 

12 1 

j= l 


-i p, log (-) =-iog^ £ p,in(J) 

,= ] V^,/ i=*l \Hl/ 

= log e I P, In 

S,0gf |/'(^ 1 ) 


V ^ ^ 


I Pi = E «, = 1 







- I P, log P, s - l P, log q, 


= I «,P, + log 

J-= 1 

^ 1 n;P, 


OH 




Jaj ji \j jjj jLkl>-l L X ^jL^aj j-il* ^5o . billf JU« 


PUi) = 2 P(^l) = i p(x } ) = p{x A ) = | 


H(Xj = —[2 log 5 + ; log 4 + 4 log s) 
= 2 + i + 4 


ijljj ij^j jjj jl iS^ 1 “T jl 

X) «-> 0 
xj «-> 10 

x 3 «-* 1 10 

Xa 111 

^ji J j lSU-"-’j alJUJ j! 1^1 ji <5 -IS - >-£j ijiiLaj l 5^jlfj-i j^' li'ji 

^L^oJj ilJL*j Ja—-A^ ,Jj\jSj£ AJL j . ft .ft IJ^ft . ijljli iji^j ij«^j lj ^ (X) jl jS^ 
tJjjju iJLP I j n, jl olJI ^ . c—I 1 ^*a J-iL H (X) + 1 j H (X) ^ ^ji ji 

XS' j-Uo jiJ l5jL-j U jx a 5 jft^^ 

-log p(x ; ) < ( 1 , £ -log p(X') + 1 


y 2"' 1 ' s y 2 K>ftf ’''■’ = I pU) = 1 

<-1 i-i '-1 

= 1,.. . .N t x ( Aa lj n : L jjjji ji j jl JLJi I -T aj II j 


L- I »i,pU,) 





m 


JA 

H ,V 

- I p{x,) log ;>(j,) <!.£-[ p(x j) logpU) + 1 

i-1 >-J 

L 

H(X) s L s H(X) + 1 

• OS ^ (jj—5 

( JJio a ji O . » l p ^jlol yy <1)0*1 JL—-1 4 S lj *51— . AoS . u» T JU* 

<jjl . ^—Ll B Ja«_ 4 4* lj 4—^ _) j*jI k r'^j^-)^ e ' 5 A _)•> 

L wL-i'u J.I i <—lUJj J—l Jj aS aS ool X = (X,.X |0 ) ^jUaJ jb y ^Lbjt 

■sl-Uu U... j_x_* ‘L t ( jiLo ^1 ^jLj <j *~*?y ^ <_f" j* 0 b 1 tj Xj - oiL> 

j j *y* J ^ 1 ^ j* ^ j:> 

H(X ) < L 


LsH(X) + 1 

T — V 4..<7* j 1 “V* ^Jx>- jl o JO—« L X o ^>- o • oS ^y* JLJiS i-SJ l> ■ - *> ^1 _^j 

f/(X) = H{Xy . x„) = I H(X,) 

1 = ] 

= — I 0 [/J logp + (1 - p) log (1 - p)] 

jT^ljjlJLi.UjX^^ljl pJljj ^ ^Ijib H (X) = 10 .1? oT JLili p = 1 /l 
^ >- ! v L V r 0 ^ jr* lJ^i 4-.U Jj 0 J^l Jli* (jl y. :J-*i . ^oS ^jl-L? •AS' 

Jio B J« * U U 1.j_w» jjl j J Oil* 

( « L 1 ( a l" j > «-o (JJjl JS*JlS o jl o^Lal—I l» Oil* p ^ j£\ ^>1 L 

ol? jT p = — jf I Jli* (_jljj . ,*oS ^y> 

H(X) = — 10(i log i + 3 log!) = 8.11 


.(*■■■■■1 ^1 1 jl y Jl. j.1 ^xS" 4 ^ jjlj ^jIjl^ jlS" k^sj ^ 

lj (X, , . . . , x |0 ) *$■ o—l ^1 -AS" j! ^ 3 ijl— jjliS" OS'uSa oJl>- y \ji 
lS 1 X l«J° 4 —; 'j j-* J (*r s ” |» r- i : i jl J jj >Sj y» <S ^ *j 



JL>I 


u'J 3 


U * 


X: = 0, X, + 1 = 0~0 
X, = 0,X KI = l <-» 10 
X, = l,X jM = 0 «-* 110 
Aj = 1, X H , = I <-» 111 


<.1=1,3,5,7,9 


• ^Lj l jUaS' o-Li J2u* (*L JS' 

010110010 (.Li oL? jT i^j; .JjkLLi TTTHHTTTT H Ju.T^ /\ JL-. ^ 

JlS" jl L JULjI [£\j* pj*V (_y O .la—j-L® t .i j^X ^ ©ill— Jb 


5[l(J) 2 + 2lJ)(J) + 3(i)(3) + 3(i) : ] 


135 

I ft 


8.44 


j\ —I ci^jLwP 


Ua^ jjJb i_j— Jl—jl B <_}>»-* Ai A jl <S ^1— *S ji j* Ljj- ^1 U 
clilis UjI JLIS *0 L—LjLj^ I *JL*ip <j <l 5 .All—A (jjljhUa>- djI^©A l JuA . J—L> 

<S >>.'>■ d. — 1 ^iLdJ <Jlip* Jl4j . JCIjLj ^1j3jI JAjI^j 

.ii/cJLji 01101101 JSLi-bB ji I Ajl JL-jI 00101101 fU-j 

L B ^ _^ji (Lj <-j ^j jl Ji—« A J^ jl ^Ljl ^ji ji |Lj i-L ^ ji 
o J—«Ll ji J jLi— Juts' lSl tliUalJjl p. Z—— . iC-jL—Jji C-* ji p Jl. 4»~>-l 

<jJiLl j il-L*J jl JSwJ— J -LiL p = • /A <S -LlS 1 J^jJ> ^1 ©J^^Lp . i_j— 

Li L.. — I ^Uas*- 4 ^ L*j JI-iLil 4_>i_j_Ii J L*j B 4j A jl I j ^ji j 

JL©ll*J Jib ^jtAlS *lj lSJ . o—l iLj { _ F V>- -l? ji ^ij jA <^1^ ♦ / Y * JL«-_p4 
C-j jiS'l jjlli ji J eJ J-“ (i^ VV r l J (jiJ- 1 J j fjj y* ^ ' Ji' J- 5 (i'i- 

: eili-l (Lljl ^ jij Qjt jl ,Jju . |*jjli ji Ij -L 


0 - 000 


1-*111 


000 } 
001 I 
010 
lOOJ 



101 

Oil. 


^0 


-. 1 



JU>-I j 


tf \ 

JS o\S ij! -LfcAj ^jj Lla>- k^j jl ^L*j (J^-^jI jl 4 >-y 

4j ji <J>j Jl»i>-I ^lyUj • * j-- y 1 cr , 'r > '-‘ 9 

(.2j- , + 3(.2) 2 (.8) = .104 

/I C—4 ^^a\j k.1.3.4-?- . C --kl sJt^i j-~& J *Joa>-^)L» ^LS j^laj ^ -^5”!j —j ^JLaIS” 

(*y'y y fdj'^j-! 'j ‘'~Lr*^' JylS U; l _ r -—J ‘V iPkj ^Lujj byj-* J - 5 p-*J 
yj jljit <■ . j»-*ly- y ^ (jl»jl-iil <j \j y o y ^jj (jLl 131 - JL<ki>-! 

• •* A5 y i_A*^ */*' j' “V b yj J j- 5 

yjj jj jl+Jj jjlj? £> jlj&f S-*> Jj4» 


bi^- ju^i 

(Jj y» jj) 

• Jix^a yjJji jy 

(c-.")U y jj 

.20 

1 

.10 

.33 < = i) 

.01 

.06 ( = -/,) 


0 <; y J U-i/ ~S *S kl — 11 -a e.D»ily- ^_£ly 1^- y kl~2 y >-y 

. Jui\j ^ Oaj jTp ^7-r 3 

l_3j L ^ j\j£V> <^yOS 4j aS C-w^I £*>Up| Aj jlajjJ> AJL—! Jj& £-« 

' t?r^ obj Y — T Awii Oj^j aj I j apwj JU-. J rL^ <ob Q-——j bblj jJkS” 4 jj O jj 

^Uwh£f b ^jfb5 ktf du ^i E T- f (Wi j 

k^b £ > 0 y j C j\ ji — 1*£ R j!jl5 a j&- {$\j* ^S ^jb $ j_>-j C JuJ\—a jlp 

Lj ^b- j! ol~a^p y j R ia^jia \j a*£ ^j ^jlbfoS' 

\J cjl-Lii> L> £ j' / l 5^) c$bx>- JL^pb 

p-jjl^ ^jjIai« JLlLS^ j JCuoD JULS^ w~jji» ol j «Ju*\j C 

• -V^ Aaj^I^a \ A aJL--* Aj bls^- jl C ^1 ji (P) 




Jjlai ) J3Lyo 


' ji • J^jj—i eSsjlj Jjlj ^ ^ji ij i-SjLi i_Sj jL ^ . : .. * . * — ^ 

*S ^jl ljL*JL>-l $ *J>vjlj ijlj (jj J*'~ A 

-lijjlj Jjl <uJ i C—-j J_^i> jj (^0 

i_^-l Jj'j Jjl <uJi C—- J Jji> jJ ^ c—O (l_;) 




jj-^* ^4-*^ X. —T L -1 jj JLjjj l_$1j <j-Jp j j> ji ^^1—*—• jl l $ K . ,*jjl ~■ Y 

°''J>jji^y > j- e ' J JJ-?* a '^Jii j-^ ■ y 

aS' jl^ ^^i) ?>>:—-I j-Li>- ^Ui 1 jLj>-l JLl^i J^l> <LJlj S <1)1 

t_$1^ lj d)1 . (Jj^> J-^1j^ <a>±+4> O jy-& {j} j 1 J-il» ol j£ jJj ji jl JlS ^y> jj~& 

. Ju-fc^ s=Y t^cN*<.Y* 

^S\ ^5j kl—-1 l_£jL>- *i J^-r*J^ <-5lj jl jl^r* iS^ji jl *V"^ j* ^ ‘dt-** j* 

Ojjp-^9 ^jjl J>jJ* 4_>-1j>» j- , -'~' m ' J. ^ jl Jjr^* ^ ^1-^1 ji 

jJlit>- JU—j ‘US' (Jl.^ ">-1 JL«Lj**j 1 J^i» 4j 4 -jLi S \^\a^ Ju^ JLfclJ>- d^aj^y 

.Juw f l*jl s=6c WY* 4 r*^ljdl?c~-l 

<j£j jjh *S ^Jll O£^j jJ <jL^ ‘“J J& J-^ 1 J «Lj** k-j jj 4—< J Jui ^ L-J^I •C*>- JwJLS^ ^yp jj — T 

JLiL 4l»ita XjL^ l-J^j i Jjl uijis» ftl^jjk j£ i oJl>- lj . JLiL V 

jl *-£ jl jl lj <-^j . (i = 0 y 1,2,3) 

Jjl kJ^U :>j-i ^ ^jU pj^ iJjfc jl ^jJ j ^j^ kJ^t ^ ^jU- Jjl kJ^U 

yp*jj j U aJjl ^L^LkJ^l c Jl— iL n jl ^JL-.—++* klJU^ X (| j£ 1 . jl ji 

. J L iS^ <-—•<L>^« lj X |p n ^ 0} k—iS^jL# 

^jjlJLili & * I 6 • Jjj^l <jJ Jl o j - 1 ^_?l . Jb^_*^j ^laj ji lj k-Jl Y JLi.4 — 6 

. jliS^ ( a= • /V j |i= • /T) ^jLj JIjIj jjj 4—<* Jl*j 4j Vl>- j\ 45 lj Jl*Ji>-i 

, J^sS 4L^U^« Y *JL~« ^j£S\ ^l y lj — 9 

o'V l—>■ ^L*j ^1j-j oL? j^ ‘wa_pL v a» ^I j J Liiil jjJ ^ I lo. i> -1 -V 

(V - r iL AiJib j = 0,1.M 





ur 

m 

I ^ = i 

i = l) 

-UA^ jLij -Li l> u5sj^yf jl v^dSjLa jr^J Ji 1 .Z 1 

fly = 1/(M + 1), /' = 0, 1, _ . . , M 

Jl^_l f>- jj J*\ £\ ■ 0—1 (g) oJ j— il L (s) Ojli» ^ L ( c) JU-i y>- jjj jJ Lj -A 

U(s) i y i (Jl>w*S y*> t */V ^LfriL*^-1 Ly <j bj-i©if jl jlJL 

LflL ll>-1 L Ji 4j by ©l_f jl J—ilj OjLLj y jj y\ jS l . -IaI y>- (g) ©j> jl 

b y ©if d)l -Li L jjyl yf I ' *—■~*1 aJ y*l LbjLb y c clbwy** • / V i • /V l * /T 

<L>- . .>y -U&lyL o.i y—*' L y <. <jL>w*i y^ * / ^ J • t */Y liLflJLL^-l Li <—*~j y <» 

? C-—-1 JL>w y>- I^jj oUi^ jl 

4£«ib J-Lijf jjj j-* y 1 y* -lajly-i Ij y y (1)1 jIj il)-bjUi L I)JjjL jl£ y 

JL^l L by yl y flXal il)ljL> jjy»1 j jjy.> yf I <■£ JLf y*y a jjy * Ju-*iL 

>*lJjy0 y \ y -Li Li ©JbjLj jjy\ JL*iL flJbjL ijljL jjy^ jf I J JL«T Jjbly* (1)1 jL * /A 

©If il)l -LiLi aJUjLj jjyJ .ijbj uljLi jjyl jf 1 J J-*l J-aI y>* Jljlf * /V* (JL^I>-1 L by 
Oj ^ . ^ yi y —LiI j ©JjjL—j d)ljL jjj-^l 1 j jf 1 j Jb jIj -bAly>- * /T JUl>-I Lj by 

V JUl d)ljLi La jjj jl ,y.-...i <>■ . Jb jL Jjbly- 1 / Y J LgJ^-1 Li by 

l5^ j' 4 —^ ^ jJjj^ J- *Li I j Jy© ^ —^3 jjj y — \ • 

AjLi-« j^iau j ^J—i L jl>- y jl ^jbw» (Jl-Ll>-I L JjS ^y ily 1 j ^iJjla 

^-i. <i © Juj} . ^y-2t ^y 3 jlj ip L jJL>- y j! ijl —JC j JUlj»-1 L l) jL© Aj O—i-fy 
L jl C—©J—J> Jjlj ^ylijl jyisj jl L) JjjJ jl ^y-j <£ Jjl^ (1 )Jjj^ ygyijS' 

d ^ #l j-'^ J—iL-J ^ iSjJjJjjj j! 4_S" yi . Jjjl ^y* ji 

■ <y i J i Lf‘ ^y. ^ U 1 ^*7“ J ij*LS* 

. -Uaju Ij Jlijl ^LjJLo-lj U»-..i y^ ^]aL» 4_iS^jLa^>*jj —^ Ojj-^ <> Ij ^1 (—^31) 

• • A ~^ irz'v Jj* c/* ^Ji j' ^ b I_jd^“ j JJ 0-—i (i_j) 

. j^ry (jaJL-^y jii.oU'jU.i ji <oli— I L - \) 

• <xS^y> (3 j—? o—«l ^^ ji n |L 5j^-., j!jlL« aS j^sS ojIj (t i31) 

as~ j—L ^ J aS^ JL—->-l j jj— ji ^ jJ-*-j Jj^jj— k^L ji (—') 



uUj3-I 


m 


jLj ij Lsj (j — Oj d j* L$^ji ^ ^IaJL*^ . L ^ xi S t y j^ 3 LI (*^) 

S . LiL . ,^ (jb- jj) X—J ) ±jjii Jj 
. XI oj-i <ob (_slf!U:>-l jL-» (_£X>- (_j14JUj>-I I *S XiS' OL (o) 

■ -Vr*’ 0="" b lT*^ J 3 &*** tr 1 ^ > 3 ^ 

jlXjU x£ p n i ... i P| (_gl^Jl * ■ ^>-1 L; I j jlxi-« n jl X £ 1 — ^ V 

H (x) xJL>- jjljj. i = I.ni p.= - *S tjJ, ^ J-+*>' h - u^J H P0 

S c~J (_5 jIXL» *»- y\ji 


XjS j* *1 2 y$* ^y* JjLcLa ^L C.<.A>- lSo ~- \ T 



^^jI^j L — m ^ c- 

^^L>J ^ J - 5 


\ J-iLl (J jl ^y<!j jiwli* (_£jLy*»4 Y J 
.i^^ljHfXJXu) j H y (X)(<_>) H(Y)(^i]l) 
x*T^i ^j j£\ . |^y* <.—4 j*j^ f c-^-t p = ^ tl)T jJuT jL*is-l *£ lj ^1 aSLa- — ^ 6 

. JlS-S 4_*,«x L>^a b ilrt' 

<. p (x) -fl Lj y<j lj x n ,... ,X| jlXL. n jl ~ ^ f 

*£ 1 *<& o<l. *mjj[j\jX jlJ-iLa ^y® ■ *AiS^ ^y® i = 1 y . . . , n 

"X = x, LI *£ ^-iS” <JI j,** O —<t \ cJ^ ^ j* * ^ ^ ^t^L 

,la^.<j j~—* ja j$ . y>*\ j j_» 4 j j S L x ? L x j X )) LJ L S 1 

S oljj *>- <» C—^ oT ^ X jIJjL* L^jI y+* 

*S JLAJ OLJLj f J X < j5^L^j j+j£jt jA L$^ ji — ^ V 


HifXX)) - H{X) 


A jl ^ \j ^j* pjj jia_La B <j A ( \^a jt j jj j k^L JUi)I j* - \A 

H (X) - Hy (X) o\£ j\ *uiL BaJ-i ojLj^ jIjJL* Y jX <j j jJi ^4 o^Ll ^^ 

P {X — I} j! j^ajL ^jj . dJU^L B<j A jl ioIp^LWI cJLSi^I 

0 jLLlj jLLf l5L iS^ji ^ jLiJ . Jll*L JLIS" J& lj = l — P (X = 0) 

jiJj£n> IJLJLJ 0 l^;LJLL^c_i>cP {Y — ! IX = 1] = P{Y = 0/X = 0)L 
. 0*^1 I + p log P + f i - p) log ( I -P) 0T jlxl* y\j' jJjT C— m) <, t p{ X = I } = ~ 





AaAm - 1 

jl bo ?1 yu j^jo Ij ojjj c_£li jLj l^i jl j-L-5 fi Ju^j iJb*JL>-l jl^j yd Aj^^>- 

a y^ t lj j y ^jlj j T L?JJ Ij A-S^ tl—*1 ijljLll-L-wl a j-4j <-5b t a j- Aj 

<-T?f (iT ) ! ^Lu aS Jj a » j yJ> jJ\jaS C —-1 jjjl J&** i_r*JJ l5 

Ij x>- *S o~t* J *m*l ^ Jli-I y L-5o JLca-l L (j jj c—o t5b 

JT±* <5 uiUr^V j ' Jjj " (jrr^ lS 1 ^ [*^* ^r*Jj a^U^-Il. . iyJ- ^ ijjjj^ Aj W J' 

ji 1 jsr" *'-> J (toy ) ! j y; J ^ JaiAj iyi y> iSjjjA Aj 

*£ Jbl jl^J yd -L> J yd _Jaj Aj 0-111£ C jJA- lj j yid yd (_£ jj^_J Aj j?~* y^^~ ' jJ bl A^ 

• ^ t^- 1 lTJJ |>J 

v Jij 4_l J ^ jl ^,-Sj (^jl; t£; <jl^j L^jjj-ti j, —; * ■' '-..5 , ,.,,; » ■ Ji 

jj-o-b j-5 l-4ij Aj ‘ JL o. . :.» -1 ijjj y*u Cl—.i jl lj jl ^l«j Iaa . J_jli y J_JU J_~uj ^ 

j^J- 1 ij-^rt-)^ ^L»j -^j^O J iyS yd jlji jj j^Ji 

L^jjl; ^jl jl (_$lljj ^L»*jl O jy-A> Aj (jijL-o jits yu c-5b jLi-oji . c .—-I y* jjllj i^SLl^J 

a-J y> n jl j_»j . ib »L>»jl I j jl jljj^ LSyj~^-‘ <1 ^ ‘*- 4 ^ y. '^~t ^ AjLi»»_^«i y?~ a^JuI^ji 

J>} / [ j J >^ 



JL^-1 


1 ^ 
0 'jjJ jJi j) 

jl (^I^J *S ijj Xjkt J>- ( 


£[X,] = 


n Jlj^. a-LJ* 

1*1 ^ ®A<*i {_£jL ilJ»J 


i i = 1, , . . ,n i X-.tf jl 


aS pjb ^a <S jjj ilJi^l ijJj jytf Ai Uj ^1 ytu 


L^jjL jl <_£iLj ^I-AjJ J*\ J-*I^>-1P{ejij o£j; <_£jL } <i ^ JUi»-1 L 

o^Lil—-1 jl y ^yA j «JLq*JL>- 1 ijjly jl y& Aj cJ_J< eJiy jl pl-^l IJ 

pL (5jU4**i J^5 ^y» jrr^ LTd^-O' ^ c^-rT^ h jl ^ ^jj . JjJ 

<j£j jl JJU pjyj JbL |V . j jT 0^11 ^ 1 y^-^•15’ jl <_£ jL* < U ~»£ 4 aJUx« <_£l ji Al . ■>jU 

jA jJy <j\y . ^S J-J y J^U^y* ^Jl*I IJ U jAa^a jA aS (0, 1) y£> .y^Uaj" 

^ ^ oJL^U ^Uai iljLf-i <5T JJjb oiLal ^J-«**-ll Jy l*y ^ -*l^ j» *»j M»X£l 
*)Jl*I jl <JLb ^1 ^I-LaI pLJ ^1^ . s^w*i ^Ua; <U-i ^Up( jl ^1 <JLb jl ^y-j 

. Cwl (0, 1) £>j y j\ Ajjqj >*£j jl ^Jjli ^*P 

oJLi £jyi JJyi < y» eJylj «0f X () 4*Jjl jljJU <£j L jLi-j 

, tm j 0 j <• j ni j c , a j>*i Jl^I ^ya>w^ L y j 

A' /l+ ., - (flA n 4- c) m’-OL-j'v /; > o 

J m y. 0 + c ^ Cwfl VI* ^- ‘ -w j 4-S^ <i> y <l.-^L>w* 

«-LaI^>- m — 1 ,,..,1 ,0c X n j ^ X n + | jl.x2_« jl y&**> qJJL^jL 

X 

• ■ s ^- i ^ J& J j (0, 1) ji bL^u" j^Zp jl ^ j+> b\y* <1 -jj^. C~*5 j Jjj 

^IapI jl ^\ ^JLJ^ m j c , a 'w-~-b» aj a>- y L aS j^b jbio jl y 

. JJl o-ui -LJy (0, 1) ^Ia jJca jl aS -bL*J ^a aS c_J 

'*^-\y£> gjy jl ^y\y ^ C—I jAy ^^ jL- a^Jl ^ £j kkiJ jlyj><; 

^1 j\ jl j+fr <j I j ^IJLp! ^ j (0, 1) 

* fiJ* <J* *i gjy 



J~a» 


TTV 


p—jjj L Ij (_gjl; 4-S j»jj!j jl-j iSsJ~' 4-aljji *i i_5jL Jli~* y 

V 

j£~* Ji-V ) 1 1 aJjI iS c—-I y>J by; y\ >y>rj t • '-4 5 jJ 

^iUaJ i'.jLtl jl Lai , p_jl^_i jjy Ij jijLjii k-S-j ,j*—jljjj JbU 1JJ .A-ib jl-a-^l 

,_** jjt> jjI pSjjj£$\ . d-»* y jtU Ij jT ^Ujl ^i^o; yj pSj_)j£i\ «al «. :- ■< 1 

yy J JL *i y j\y n C ^yJf J y Ij jl j tiyj ^Lia-ljl ■—*.>' .. ft T » I j yt>\lt- jl *£ Aj—i 

y jly n - 1 j jA Ij jl j eijS* ,-jI->i-jI ^i^LsOj jjJaj aJ jI*_aL jb* jl ^yalfi- 

^UJl aXLkJIL. jl~* jl ^yaLaJ ^Jy jjSoj |*Jjjj£J' . jalT^I y?y j ^ 

I jl Ij C-jJ y - ' j aAjjj 4_J y C~'«jA Ij j-^alxC' ^jl 4^ ybf ^jJ Jj -L*A y 

. (Ju Sy w-jb*»lii kjjLvaj C-■■ yt 


^y>^o i\j^\ j\ ^y\y-y jyS y y _ ^aLu JtX*i Cb JJ$S. wA /1 1 JLU 

L ■ -uJjL iJLa_ij>-l y> 1_$jI y—>Jj n I *£ j2y b n 1 ■ • • L ^ L ^ 

AljLtl jl AJL£jA (_$1 j : . >i < y *-l >-y y ji *£ 4-l >-y n - ^ jl Jju Ij jl y£ £jjb “ 4Jjl Jj jj 

i = I . ■ ..III X (i) *J y> J_i y \ L. jT jl y . ^U; y J-*'-? { y y>yt- l j Ji-^j 

jij Cj<; y (Ji-V J ^ y jj ^ 1 Ij i C..,.» *y j^ c ^-"- J 

:xSy^ 

t i y y X (i ) y> y>j—i jbi* y Ij «l yb 1 JjjJ y -1 

. (|» Jj£> Joj jJ Ij i = ],..., n i X(i) = i p-jl y y • bi~*\ i =1, ..., n 

b !j I, 2,. .. f n jj-iliLa 4& N n ^y^l^a 1 ? *^d — Y 

• (*s^ y -\)y ^ y 

^yt OjU X (n) jl-Li-a JLa- . pbSy yj yb Ij X( n ) j X (N n ) jiiLi-> ~T 
Jaj y £jy cjlj! Ij i = 1,2,3) 4 « X(i) = ijn = T jyS y> y Jli-« lS'jj] • JjL* y 
X(T) = V.X (r)=f * X (2)= Y * X (l) = l jljls^ Jjjj «Lf jT N t =V J\ .Oi^X 

• U^t/ 1 tyb; ^ '—r^y y *jij** ^ y^y j l 

y bby j jSy lj 1,2,..., (n - 1 )iLu.| jl—« JLkip-l Ij *£ N n , ^y^Uaj 

JjXj 0 X jT J-iL N,. = l jS l J . y y^i yj ljX(n-l)jX (N n ( ) jJ^Lia - j 

. [jjjj^iytxm-r t x(r) = > 4 x(y) = y t xo) = t x>- 




xJy> jr J uf *\j l,2 > ... ( n-2jlJLol3l^y» l5j l_• L N„_ T -f 

■ u* 

JjJuJ .Lf 01 juib N, = 1 J\] . l_> X (Y) j X ( N n _ T ) jtaVu -V 

.[c—i j.^x(T)=r 4 x(r) = \ t x(r) = T , xo)=y jlo*- 

jl Ia; j AiS' (_y* la_j *-j>bl N, ±Jy 13 y>XSy\j Ij-J> j N n _ r -A 

. C—w-l ^ij J-J ^>-1 eJLi ^JLj (jjJuy 

jl ^jh (JL fc _ t> »»l L j * l^j Jj oj^5* 

\j ^ j Jlp U JLlS ji <jT l S^ji • «w—1 i—I j 1,2,... , k ^oti* 

y*j kU aS ^.. «tL j x*iL> (0, 1 )jj> U Jjbj ( ^» 

(0, k) 

j o* 1 ^ 

P{< - l < kU < i) = - i = i, .... k 


' ■ 5 - l - c ' ijij—^jy. i_r"*^ * 


N l = 


kU] +1^/1;^ 


J....jb JlaI y- !j t-A^llraa y N^. el^ ul (x L ^5sj>*^5^ 

1 ^—iy u* yj O jy*0 <{ jLal>-b Ij pJj jj^JI JU- 


1 -J-iL) 1 . 2, .... II JjJlJ 4-^J X (I).X f 115 JyS y> y '. ^ *lp-y 

.(i=l,...,niX(i) = i jbjljly^ 
I" n.L^ y> y '. Y kb>- y 
N = [ IU ] + ] -Ljo j\ y j Jj y Ij U y jL^aj l£j ! Y* ki>- y 

• o^i 0 X (I) j X (N)^jjlia ; T kL »-y 

. *Aj_J y X <1 >-y 4j I > 1 j£\ J Jib ^ikAlS" ojljj! Aj Ij I jljlL* '. C *X>-y 

. *—■■■ * \ a-l*- y L.<aXj iS 3 jy X(l),...,X(n)i y <L>- y 


,jJ>y Jll« (j;1 y . C—-I sJl> 'ji Jj -Lj i_Sb JlJ y ,j;l y VL f +Zjjj£l\ 

II jl <£*yjy fSjJ ^ J La T .j m ol^yl *S -I ^JLjIajI a*^j Jb»- ob jIaI <-5\j 

“j/ m *i b {J* I* - t rt I jl • >^5* |+Jb Ij y* 

III 

^ uf* b i jW f' »j Xn. = n ^ n, , n 2 ,.. , n mL $L^j^ 

i= 1 1 






J} \ l)1X» ^I^j) Lft jUJ 4j olp^ylwa>ij Jjf?dj^ lfc -j^ > ‘ { +~ -"" * a ‘ ' 

(•>jj * 1*1 j->*J ^^>«j w 1 ~jL-v^ j cri^ 3 ^ f y 4 a ^ jljJ ojjr-^ >> l j oL_Pj_J»j_4 

JuLi 1 j ^jjl t ^jh■ ■* ^l>ul o H wLjL ^*Jxj l^j ^j^L*dJL^4 

jaj^ ^ jlJL? ojL^Ji n t \ jl 1 j oIp<S" c^l j oL* j vJC 

iJL>-« jj n t . , * t Y t^jlljX(l), ...,X (n) J>JLj ‘^d cr*^ 

J Ojb ^LdJ^I Y 4 j ljX(n, + 1),.... X(n, +n 2 )c> v /^l J X(l).X (n,) 

k =1,.. ., n. t X (n, +n,+ . .. + iv j + k) .t j o j£ ^Sjjh 


iU m ^ ^JjUv £\Jbfdut> ^jjLu 4 mm ^1^ i jiS £\& u S3 - T 

■c * ^ jU« ji ^^Uoj jIj_pI ^y y-^i {y ! 1 j* 

■ i_r* **b' b -J 14 


J*V j^Jj ,c — ytxy ^ <_*»■> ^", 


jujSm JjOu jijj 1-T 

' '-^i iijl—> Vr i lib* <_»^ ur-JJ t -^i 

-iI «Jl^ lii jjj ,*5A- ^yL*! y j jjb ^Li ijhj3j4 


1-T*fc 

F -c— *_^j jj jj» .ii-^l (0 , 1) jj U ^iiLal j..,m,.~.* J~jS <jJ>y 

1j Ij Y ^jLaJ jy—* j 

Y = F-'(U) 

6 1 j F 1 (x) ]. o—I F ^Jj; c b ^Ijb Y ^L-S „\S ul ^S jjZ 

. [j*^o—! F (y) = x *S y 

ftJLi 4 j1 j \ 9 jJ«dJ ^ Y ji oLp | » yJ 5j m= Y ^Ijl <1 — \ 

• j j ,j f j 1 ^ <sy~i ls 1 -®* ^ Jb. yjj <j c__j c—i tA 1 yjj ■ ki —' 



JLi-1 




cM* 


F t (a) = P{Y <; fl} ( WY) 

= /’{fa') *«} 

. u<F(a) J-?I Lfj J J-S\ F' 1 (U) < a IJJ ,ywL' F (x) j^ j^SI 

^jbO - Y)ibl« 

/>(«) = P{t/ £ F(n)} 

= F(a) 

X = F (U) j.ibjl^5 J U -Lj^j L 4_Sb^*i 4^*ii ^ —Yjl 

. j {£j^~* 4«J« jl^j >:..-! F 4 c ~*^\j jb aS Ij X i-5\j 

jlF’ 1 (u) ol? jT F(x) = 1 - e _ x j-d&e ib jjU4_uJ.dll f JUe 

jij <bL* j* jx x jl jJLa 

] - e~ x = u 

L 

x = — !og( 1 - m) 

^ jl JLil (0, 1) c-^-1 jSi jJca iij U J\ jA yt, 

f-‘(t/) = -log cl - U) 

-log U IJJ c^-^l (0, 1) jx 1 - U jj j_^>- * l, -~-^ ^ ^ £ij jF 

cX JLiL \ ^j^oL *a L X 0_^>" * ^ 

. sjj Jj*\ j>- c Ij - c log U IjJ c—1 

. ^jl jj l*lf <_£jL-1 A^i c5^jd Jc^ >*-aM Y Jll* jl 

( n , X ) ^Lfc^iofjb b loUT yJin db ^jbu A**4 . y T JU* 

jl O--I ^~^w> i^£SJs- n ijpj ( n , X) (^Lfc jIj Ij L*U? £^j y u£u jl (_£ jL* A^Ji 

^\ jIj X ^y li jAi a ^jLkd ^ . wjr .4 n ^y^j>mj> fyr^ ^ o^nilj ^j! 



L£jL. — -yAO t J«dl 


f £>\ 


(0 f 1) <S*> A jjMLoj ^La^jA—* LJj i . . . ? L n ^I • 0 --*l T*' 'y ft 

.if 


X = 


“ 2 7 log U/ = - 7 log 

i = I A, \ 







g (x) jT Jlf>- (fcjll <S c 5 j'—' *sr* tS'y U-'JJ -V 5 " 

U t f(x) £-}y j' LSjL- < -rr i ii' *d^ ^ ji' j' • prlJ 1 ' 5 

f (Y) / g (Y)L >,_...* In* L oj-i 4 _£jL** j^.. ^ j gj! \ 4*«1 

• '-~’ _/* ^ V y 


^ Sf 

g( v) 


y y is 1 ^ 


■ f*-ijl J> j'r' ^-—'' f tj j^-* Sr* 1 cS^y y3 yjJ ^ 


js^i^ r*. jijj 

. JL 'S (_j jL^ i lj U jjijUaJ jJLp iSJ j g L lj Y I \ Vl»- jA 
ila- J* *S Oj^ yj ^ jj ; X = Y JLAJ jly U < f( Y) / cg( Y) /I: r ils-y 

. c—il «aJi jLj ^ - ^ * jSLi jj ^yX {Se tjZjj . Jjijf y \ 

.X*)j\ji 



Cwl f jl *£ X y jL»j ^ : *■’ «viL ^Ajj ^ * j£-i 






• tS 'j o* fJb>- 


r-r^ 


f jj'j lS'j'j Jj- 1 y ^y yy.^i ^ J*jj L, ^ X ya\*aj ^ 

. JL_i L N j oX>! c >.»o 4j j\J-ia X ■ A . / ..‘ •T y : ^Lhy 


P(X < v} = P{Y f .- £ x] 


P\Y^x\V 


P \ Y ^X,U r< 


rv 

OjL—fr U j Y ,_jHX>- £->lj 1 J'jLii—'( <u Uj iyjS\ . k = p j U < ——^Yy| ^ 


/(v, ir) = i-(.v) o < u < 1 


c—iJL? 4>»Jl jl «iU^I L jjl j 


P{X s .v} = - 


|| g( >’) du dy 


>—* 

O^n =£/( v)/cgi y> 


. f* /■/(>•)/«■*()) 

= ^ Jo Jo A, « ( >- ) *' 


(r-r) 


.0^ 


i r i 

— /(v) c/y = — 

cKi * J ■ 3 cK 


X — » °o y*J J C — *1 i_£j f *£ ^>1 4j y Ij 


rO ^Cw^(T-r)id J U,jl 0i l ji L 


p & - x} = Jo 


f(y) dy 



ij jLo 


ter 


• x* ^ y *b 

»L?y. Y ,jijj ij a -r w ' J U ^yol_*<aj j j p <^5sj J l J jJ L 4 $" p—iS” 4__>- jj JLiIj (w-i)l) : /JJ 

' ‘ u ^ ^(Y) 

p| U < ^ ( y)} = ^ = c" *-^ * * * ~^ ^ j t^.a- '— . — ■* ‘ 4 - , ’ > ~' j ^yr (>>j) 

.C—i C^iLa li^ ^J^J ^Ijli Lfcjlj^J XljjlJ 1JJ O-Li ^ jJ*1j jljli* 

JL*jj ^jL^u" , »~ a l_£j ^ jl-~* jj> in ^jLi iui y f JUc 

ij;!jb Z jJJx* jjj <£ f^S *y_jj I«UjI ( \ | _j—j 0 ^-SuL* Ij (_JjyO 

C-^l ^JJ JLqJ^l 

/U) = e - *^ 2 0 < x < « (Y-Y) 

b (jjL“ c-^l kiL L ^Lj S J <j*ji^i f*** _JJ jl L 

crM ‘r^Lf 1 fj^crsi 


g(x) = e 1 0 < jt < ® 


*5 j* uyS'l 


f(-x) 

SW 


= y/2/tr exp 



- V2e/ir exp 


-(-x 2 ~ 2x) ] 

~(x 2 - 2x 4- 1) 
2 




(Y-Y) 


- :: - V2e/ir 


j*jjb (Y-Y) jl UJ ^ji C = \/ 2e / 7 i 



b -^b ^ jr*~® '-^! <3^** jl- 1 -*- 4 j' ojbiwl L jj-j 

• ^ <J j^“ ^ yJ *i 



JLi-l 


TOT 


( 0 j l) ji U j \ ^y L Y *S I j U j Y < a j La j : , (»—aJl) 

* * {J* "^J y ■ * * < I 

^1 j-i. jij JL-m jl> X = Y JJL u < exp j - (Y ~ 1} } J\ M 
I»jJ £ jl_* 4»_i r-T UiljiAJLjL*^!^*- ^Ll L X ■ -'j ' 8 y (*_aJl)A j 

. iySi jJ y jl y C—<1 - X L X <_gjL~» Jl*i>-1 L *£ Z JL* y ■ - 1 --a i_Sj ol^" <jl 

j " 2 1 

L JiU* L U < exp j - ^ Y 2 ^ J IjY jSj (a_>) ‘*L>~y ji 

2 

£y L ^laJ - log U aS" pjili jLll «—aJl T Jit* ji jj\ iyy j l* . _ ) 0 g U > ^ Y ~ ^ ■ jl 

L JcJ*>\ju« (u) j (<*_iJ!) ^J>4 J* IJJ j 'l 

.JLtfJjy > ^;MjY 2 jY, (vOllX 

±>jy^ Ji\ J-* ji * X = Y, JL-M jljj.tf jlY 2 > (Yj - 1) 2 / 2 /l(y)' 

AS" J IjJ . JLill J Jy» J O jj Yj Vl* A>wl» jj JL>- . JjJjL (*—Jl) 4j 

jjlj ^y*- l$1 y ^>-1—<1 l Sj^i* j' S ’ —: ! u^i JlJr-* °r a* ■ l ——(Y, - 1) /2 jl y-fjjj Y 2 
* jIjlL* Jl *Jl.b ^5*1 j i—...i 1 ) £y I* Y 2 *S jLti Jl y** ^jl aj 

l 


i-j t^yLv*! j-a-C' J_yl> 8 <j*i 1 k - 


J*i ■ 


( Y r 1 ) 

v 1 ’ jl jUl.y, 4S jiJii. jl .1 

(V,-,) 2 

\ 1) ^jlaj ^J_jj" 1^1 jlj jj_yj JaiL>- C- : .. a L>- Aj Lj [ --- 


jl* j 


* Lj A^Ju ( ^i^lj Jl_^*j_i *^iNj ^jllx* jl^Lia ) X 1* J* Aj jj I j (*— S)' A_J>- y 

■ J y jl y (jAji* 1 ^_jl* ( X jl Ji : ..«) ^l^j ^yjL^Jj;*^* Y 2 — (Y : — I )T/2 

<Sj j l £y L ^LJ >Jj iS pjjli lj yS, A*o*>U- jjiaj 

• J^S JuJ y lj J^lj Jl*^j jjil —A 

. XcS C-.-^l \ £-y lj ^laj ^yjl-^ jS'~“ '^i Y| lj ; \ VJb —y> 

. JjS jJ y C—<1 \ £y lj ^Uj ^yjLaJ jj£j> >-Ssj *S lj Y, .' T 
f‘*S-s AjjY.-CY,- \ff2J^ij\J c—IYj-(Y,- 1 f /2 > 0 J\ : r 

■ -ksy. ' '*^^* jrd' j J *• -bjy 

jlji j Jui^71 j U 





z= y, i/si /2 

[-J 7 , U> 1/2 

b Jbjj ^Jjl (^ijb ^ ^ ~ -- " * -LjJ-i -Ujjj Vb ja A_£ ^ J Z a'< ' /2 j j .w ■ * 

j -r*- 1 ^ j-^' ) • b ^Lb £>jjJ <jljb Y j \ .j-ibjlj j 0 L_« 

. ( /i + (7 Z jyS u^J* "^b ^ ,j—jbjlj J c5U' J JbojJ ^aLaj 

ijljb Y ^UjljSJalJUJ llic—l c = V2e /tc =1/32 j(i_2l0 : 8 jauJ <M» 

• t - : - jl 1 /P* £py 

aL? t I j ±J*-\j JL *jj ^y^Uaj ^Uk j yj CL * j\ (^1 JLJ:> a!jj>«j ^<M 

jLjj 4-Jjl jl yS' Aj ,.L^1 Aj X? aJl>- j—a aS Y j^Lfcj *aj j—*~* " * jl 

jJ y Lj h~*j Za jj Jdj i J +J ftjl.ilt .k! -X»0 JL* Ji J—J JJ ^ aJl>- jA j* 

!j *1—^1 j JL* y eSj ^JljJ ^ y /YY L i—..*»L->^< j j^LqJ ^ /9X (=Y x ^ /YY — ’i) 

• c$jL> ‘Srr^' 

^_o^ c^jLj 9 V Jit* jj : JUy ^toLa? ^jtjjjLyp ^]L 4u*«i jaU ^ X JUa 

L^T ol *a I »L? j! ALiL J ai... <* Jl> 4 j JL*y .^7 (_£Lj_JlJL* Y j X <5 

j 1 Oc^V b ^bb ,~Jj: cS'jb R 2 J o_* Ji— 0 = tg“ '(Y / X), R = VX 2 + Y 2 
«L^ <jT Ji^b ^jiab^u" al j_pI U 2 j U, ^I^jLj . o— il (0, 271) ja c->-l_j^Sb _jj <^Ijb 0 

jl^i (i-2JIY Jbb a^lI aj b) 


R = (-2 log//,) 1 ^ 2 
© = 2tt£/, 


X = /? cos© = (- 2 logt/,) l/2 cos(2ttC/ 2 ) 
Y = R sin© = (-2 logf/,) 1/2 sin(2irt/ 2 ) 




(C>- Y) 


.. 1 > 1 .5, t . JL. j ^jaUaj i^ba jj£* 

• “^b ^ J_y _ ^^b jljj lj Xj-I j JL *j jyaL^: ,jU j-£-* -i-ly <ji_y L Vb J.jj 

J y.J t$l jj li* £• .xS^^S I j ji j j ^i'jb? V b ^j^m j j* y .... S jjali* L—b^j. ^jJ 
(0, 1) ja U j — 1\ a-S” ^ a —>-J j —i titjj ■ ajb aj—>-j cjj >—»2>bjt ,J5b-i 



JU^-I ^jj 


til? 


>-\ (-1, 1) ji 2 U -1 jjil jjbo j ny c~>-\y£j (0, 2)ji 2 U a\S ol J-iU 

, jLi J Jij y Ij U, J U, il-LcI j£\ . sJU—1 


V, =2 £/, - ! 

V' 2 = 2U 2 — I 

C*J^ly£L (_£ljb (0, 0) ji J 'f <!>t C->-L—^ 4_? Jl (Vj J Vj ) «(? jT 

. (j_^ -jb-'si. ij r- \ • jsLi) c—i 



✓ =ir, r.t 


V -\- JS2i 


\ 4j (_^l »jjb ji ^ ^ yijl* IJ <V| J Vj) -U jj ■AJlS’ djiS) 

V 1+ V 2 < 1 OT d—^-o Ij (V, j V,) ^>u 4_.bl Jjb j! jJ (0, 0) j-* j 

olvaj>»> j£\ . Liwil o jjb jj (Vj j v 2 )c. g >- jjl aS’ j j-2» ^ < •> ■ .. T i <JL>- 

J R J oJjj <1>I—«l©, R i)iy CjLjI oi£ lilt d)LSJ@ j R tj Ij C.t>- jjl 

(■XjS Ij \ V aJL—*) . C...-2 C^>-l y£j (0,2 7t) j (0,1) jJ <u © 


sin© = V 2 /R 


Yi 

VV\ + V\ 

V, 

Vv* + v\ 


cos© = VJR = 




lS t}* 0 * 


ffiV 


jjb j \ J j \J 2 ^jijLaJ jjlp _lJ y Li 2 Ajwij (6 — Y) kbU^ jl 

X = (-2 logt/) 1 '' 2 V,/j? 

y = (-2 logy) 1/2 v 2 /^ 

L;) Oj-^- c..a——L-a- jj . ~S’ IjYj X J S : ...—* a_>-l_j jLfJl—* J y 

jJ_t i^L*- ^**"1 © jl J* * — ■« j (0,1) jjR (V^ + V ^ < 1 

p— y ( _^ i 01 jl U JbA>- 


X = (-2 log/? 2 ) 1 ' 2 VJR = |^° gS v, 

r = (-2 log* 2 ) 1 ' 2 tyS = / ^ - 2 ’ — v 2 

V * 

olS *jA Jl>-1 j (^L^JL* J 

s = R 2 = V? + V| 


• |*djb L) ji J yJJ J-* ‘— * J-»-!j Jl»ji Q « » - »-£j JUljJ i^l^i jjlii jjjljihj 

. ^ jlJ_jJ Ij U 2 j U, jjijLaJ jlJLtl : \ kU- j* 

S = V 2 , + V\ t V 2 = 2U, - 1 i V, =2U, - 1 ^y jl jilTLky 
^2 / y ) kJL*-^ <, S > 1 J\ : r kl^y 
J J L * .-* 4j : T ki »-ja 


X = 



1 -2 logs 

V « 


J^'- 5 J j £jj~* j' ^ ^ i>-' ‘J'-* 1 *"' <j>T ■ (_rk* yjj o-jj 

ue^ yjj '-^ (gj* C-*-L— y. (*?—% »jA> 0*-l—•) C—1 2j$ Jj »ji>b 

j^iaj JLi J j2 J-J_jj (j\j> ■ <9jl* ^ kl»- j* ji ^ = 1 / 273 *; jU 

>—T/6TP j ^ ■■... SI \ t ^j2 i JLi j ) l pJOjL^J ^ i^ijLvai jJLt Y Lj--: j 1 ‘ 

-jjbpV 


i — 1 . 4 Z i^z\ “ Z 2 ! + ■•■ + J 14 * 





T 6 A 


oib tjUb p ^ j*^ ■ o—1 cS^fjl a»- n L ^ ■■■■ a -^lj L$b^Jbjj n 

i. (n = 2k) o—I j 7 jj n ( _ f Uj ^—-I — £jj 1j <jfd^ £ijy L$ljb Z j + Z 2 a^ -i-1 

k ,- \ i 

— 2 log ( FI U.) £py a>o‘ j* ■ k, — J ^ bl? £ijy ij'jb X-& 

J Z -JL^lj Jla y ^yjL<aj j ■*"* (_£jl— A*—i l IjJjl . JLa1jj>- j^jljl A>*jJ Tk L jj Jjf 
‘ (_jjL- A~— ^iljl A>-jJ ^ b Ji ^ ^i.lUaj \J° (jL* A; Z" jij j»1 


X5* + ,=Z--21og n U ( 


jCLi A... 5 ..i J Jl^Ij Jl“ j_i ^ijL-aj j ■>!.-< Z j Ojj —• U„ , . . . , U, l Z <£ 

.011^(0, l)jiC->-l^ 


AtUMttf ^l^JO j jLn &m*i —V* 

cJU- jj ai—^ jl (_jl»(_jjl— <u*^ (_£ljj i_yy^ j 

(^Ijb a.5 Z J ■ ^ 7 — "_ ~ — a lSu aIj— j-£*l Jl * * iS^ y, ■ jb ai L .i., « .4 \~^j a z . ^ 

JL^I Jl£>- 

P{X = -T,} = Pj, j = 0, 1,- I /y = 1 

i 

d\y ^ *0_—oJL>- (_$lJj ^JJ Ajl . t . « jt p-iS" (_£ jl-- A_—i J—il 1 _ r - 

<jljb (0,1) ji U -U-S ^ J* 0—1 P {X = Xj) = Pj a£ X i^jl— A—Ji (^l y . ij-oJo-slLol 

<S j'y j tJ -« d~>-ij^i £py 

f h u< P, 

I .T, P, < U < P t + p 7 

s' p, <u <2 P, 

! i 



<j>t 







p{x = X) } = p J s p,■< U < £ ^ | = Pj 

. C— Jaj Xjy> gjjj ^Ijta X aS ^S-j y 

H a^>%Sj \£jjA aS ^ j JLal^w* ^L^-JLit>jl -L mS ji. u*tiX}A £i^y ^ JtLo 

X j£\ i Sax p ~j l1.~ 1 a j~* ^ 1j c*-«l 0 < p < 1 , p ^ 

.tf 01 Jfc-ilj ^ 1^/ iS^ $ * ^ *jl 

/>{X = /} = (1 - p)'-'p 1 

. X = i c~~*l c^Sa-ty i JO>jl j c >- £ -« cJjl JjUjT i - 1 ^*1 4^ ^1 o *j-L 45^ 

j^>- . AL»li y p jJCa 1j X (jiiLa; yC* 

V P{x = .}=!- P{X > J - 1 } 

(-1 

= i - (i - py~' js i' 


1 - (I - p)’-' < U < 1 - (1 - p)> 


(l - pY< I - u<(\ - p y- 


4 S j jljLia jl L 


\2Jpy0 4j Ij X IjJ ■ 1 ' ■ ~ . n -4 Qjtpj+A U J 1 - U 0^>- r Xyj (^jL* ijl Jp ^y 


X = min {; : (t - p)> < U } 

= min {j : j !og(l - p) < log U } 
• f. ■ , log t/ 1 
min V ' ; logo - P)J 


y J~M li C-J"^U- log (1 -p)45' 4j L <5^ * y *j 4 —^ 

■ 5 - u - M x c= >w ’ » LS' s. M iUl jl jS\ . [log (1 - p) < log 1=01 yj] 

*^^*~*^ x ^L y. *S 





X = 1 + 


log y_ 

log(] - p)_ 


. t y ‘jiJ 4 ;: ■* cJl>- JiijL. 

. AjI jl Ij IjXjI jl Jt>- ■ 6jui sjlj 

\j (n, p) (_$! -Ouj- ji jJ> 1 a AU? jj ^jUi jJS* ^ 4*w \a T Jli# 

y OIjj , 7 ■- „ . \^yy - <aT fi ^^ Ij 01 4 -£ ^ y ^ 

Ji—- jy-^ U, <■ ... tU ; iU, /l jm . ^jL- 4-_i 

y U olf u' JL-iU (0, 1 )jiSsj 

f 1 ^ < P 


p , n (jjU j-^«ljli ij ^l 4 !^ ji ^iLvaj j . » :. ^SLj X = I X. a-S’ ■ 

i = I 


j+aZ* x-Sv ^jl— <c--i j i^Lai jJkiA Au£ y 1* Jlic 

OjMkJ J»J^J Ij ; ... 4 Uj U| 4 (0,1) L 

. -US I_ i>^jj jl jJL» 4j 4>-^j ij — J 


= min jn : Jl £/, < e *J 


^jjil Lj ^yi^L^aj ilJ^-l JlJ y Aj - CL—-1 t-JjJLla^ £>J y X = N - 1 yf£j> 

Lj fc ^ lsW- 4 ■>jj-a «Ij cl p —aj 4_*tal ^e * jl Lflif J—>L>- 

ijT a 5 ^ cl—IX jXU L ^Ij X^N- 1 ^ c c—-t A 

A? Aj a>- jj U cJ—; 


= min |m : fl < € * j 


X = max \ n : TI ^ — c x [ j 



\S jl—* 




r 

■«■ 2 
i = l 


X = max 177 ; £ log ^ ^ -X 


X = max 


n 

■ » : 2 - 
l*» 1 


log £/,- < X 


. jly ^ 

aS"L_^-j 1*j ^i-bu p-Qjj_S"Lp lj X j ^ £jj l> - lo g U ioi' *yrj V 

<, ^>-y L LI . C-» J> Jot ji jl y Ct—*1 X j! xS j yji LgJl j »$y ^ £y (_jljb 

jj^a>-Ll L J. L ~ — ^ \ £-y 1j y^y -^ly L ^i <jfljr* lsI>*J“»LLj y <5ljjL j *5 

X ^ jy i y\y\Zj j 0**1 ^ £y L i y*i\y Xj\ y L^j jl X jL*j L LftJL*\ .« t » ■ .ilJt-wj ^jI^jX 1.U 

* ~X j^L* ^ dr-'lji 


j jiAl f -1 

jy£ yj j *iy [jXaa ^\y £i>y cSljb X n i . . . t X, X±S yy 


0 - E[g(X t . X „)] 


jL-wj olijl ^aUT . <>!*§ <1)1 j * -X*iL 

lj 8 j oLiL— \ (_^Jl—- Vr-* j' ls* ?*->**" ls* Ji Cf) *4 J c ~- - ' J^- 4 

X|. x\ ] ,..., x ( n : ^ fL«l jdi &jy> *» b dril • j jj\h 


r, = gWK .... Al'>) 

^ljX ( t 2) .X ( n 2) t (Jjl^~j1JiL 


j'y J lSj ^ 1 *rr^ "'Xj,..., X„ £py (jljb 


y 2 = goc*> - K 21 ) 


Y| , Y, , . . ., Y k k^U^-4 j <s-y*3*J> (oJL^i jjjjfcJ ) _jXj jl JjLc) K jJjj Ij lj jtf ^1 



Sjj* Jr—» lS^*Y, , Y 2 ,..., Y n Jl*- - (*-AJ oIj! 

j^* k Oi* 'j Y J\ ^l^lr . X-iL^y g (X, ,.. -.X n ) ( ^jy (jljli 

J^i ‘(* 5 ^ 


r = 



oL? jT 


£[K 1 = e 

£[(? - 6) 2 ] = Var (?) 


y)ji 9 j Y Or! fJ' 5 -V 1 • pijt <_*• *i b Y 

u~i ja] • c—.1 ^U-l: (*-»l^ ^ o—1 Y J 

Y, ..Y n iJLijJy ji aU»jlJbVijo_J fJ JL« Var(Y) = Var^) / k 

5 JjLh 0“*^ tyjj *~“ ^ ^jj'y. 


3louo ^I&jJUa jl odUiuil 1 - f 

0 jfity <Jb h ** Y 2J Y i Jj J^> o*J 

pJjb Jl>- . ^lli oljS jJ y )j JLLJjIj 

Var ^±-^j = ^ IV™ W + Var (k 2 ) + 2 Cov (y„ K,)] 

= Var (y,) Cov (K,, y 2 ) 

2 2 

jj-Jljjl j *£ jjl c-f > - <;) JrlL *_rlb ( _ f ij . , ...« > J^,S, : .,.J <1 Y 2 j Yj £\ 

Jp*y+aj i_jUjjiu Xl? oT ^Uul . 3^> JjklXOj-. (-US’ l-U ^jIaIS’ 

t_s j'—“ ‘ Jd-V U*JJ *i <J T.y V ^ ij■*• jj ijtyLc’ j tsjt JJL:—. X.x n 

«xi 0 -“' F j ^yjLx t5 3xU i ^F 1 i (U i )jl X, .X-Jli »J-i 

ij$ jLi jly ^ _yj oj _^9 <> Ij Y, jjrl . xiL 


Yi = g(Fi'(V ,). F„'(V„)) 

(0, 1) ji (X_jb — «** \ - U J U) ^yiLaj' C—il iJiJS’ U \ - U j yz JU- 



(_£ jL- ^ 


t?r 

. Cnib jla! lj Y, ^jjp> <l)L«jh \j* v^aj j*j j±j cj jy*& Y 0 IjJ o....«l <^i.- > -I^ j^j 

*. 

y 2 = * 1*7 i <i - ^i).f - 1 (i - u„» 

Yli CJ jy*P *J Y 0 O^j^J <jl JCLilj 4I-ib *-*-*-^Y 2 J Y t ^^1 ^1 

<^*JLj 1 j xjjJ ^jjiLa?j ^lApl jl (_£_b Jj>- Ja—jj Y^ J Yj j£\ 

±ji£> n jl3jJ *j I jjj ^ t^y^" oLmiUi^ j}oj jl aj'!> l '-c>) «o%*lb J-ftljp-- 

Lj iS' ^^ ^ jl lj jlJJL* n jl j* c—-1 ^ jV Lfj 
c^tt Ci\y ,_^ £jlj Jj J L^w-i l_iil ,_^J Jjjb Lf il^ Y 2 J Y, <6" ; --■ ' > 

, Jjjlj i J i ~‘ | _ > f « w —* Y, J Y ( .if til JL-irL» I jifj £jlj k-fj § ^f I *S 


Ijijtij to)}**) t f-f 

(. i... '5 T I j V J-^u 'f - f [ jl>»j) ^> *iajl j <; o jlwl L» I j £_} -J> y» 

Var (Y) = C[Var(K|Z)] + Var (ElKjZD 

* Y = g(X)^U^ c ^ J X=(X,.jg JL*. 

<^l~ lj E[YIZ] ^Jlji Z ^U* /I JU- . ^5 ajjT^ lj E[g(X.. \) 

VL 4j b Owl Var (YIZ) > 00^- .if of ^ 

Var (£[y|Z|) £ Var O') 

iSJ-fr! E [ Y I Z] {y\ y£j E [E[Yl Z] ] = E[Y ] J iyZ . >».p 

.Ylic-IE [Y] 

i = 1, «. V x = 2Uj - 1 U 2 j Uj J^S" jj . 7ioJiiX ijjT^. uUt t JU* 

j^J^ ^ ^ O^-l—^a 4j (Vj , V 2 ) ejLil O X (JULo <£ j^oj . JLili 2 

6J-S <L ^ - ’ i 'J* Cr*j-* J' ■ a 1—I ^djjj j'j-* (0, 0) 

. y\i C-^l-• C__J) JL y\yS^S \j t - V J£j) (0, 0) J ^ ^U_i <; 

j'y J l 5 j'- J b j' cplii jlJ*! I • Owl ^ 





lT-> 3 


frf 


' J 0 


-L-L ^^>*13 j 4 ^\j ^*a>- 

C?) jj- j 3 

irP-y* cpy-** iS^ j-r-*~* j = J.n c I ai" 

j^jb >^jjj jIapI OjiU aj Lj ^jt^b . c— I E£l.J = "4 


/. + •■•+/. 


tt/4 


n -* oc 


_j ijjL. 4-~i I j (V, , V 2 ) jl i^jLj jl-Uj J\ *S j ^ ouj <j 

IJ It J ^j-^> T _)4 -Uj « f ^ jlj—* (J>-l4 J J *—S' IJ I—jjl '-•-_ - i 

. - ' S 

_J\ • ^J - f! ‘■llj-J ■_«** J 3 - *1 jl pi d 1 ■ m! L Ij "'i/L a. X~ ,’S ^Jj\ L 

ajl a. T ..,ul ^Lsj- 4j C-«l °L? 01 p-iS" jj JL it—iJ j.mZ A 1 j I l (Vj , V.,) i^i>- i_$\jl 

jjj OjL-_P jl j 4—U jJ? jJai ji V jj L Ij jl -l»j j .... .a jl.l.L* I o-L-i i,A aL. jl.l i a jl 


- i^ aLa 


la".-. ^ I 


£[/|VjJ = P{V} + v\ £ I|v,} 
= P{v\ ±= 1 - v]\v t } 


P{V\ < ] - vf|v, = v} - />{Vj =s I - V 2 } 


i jtJjU JU- 


= £{-Vl - V 2 < v 2 < vT- v-2} 

= \/| - V 2 


£[/,VjJ = £(V | - vfl 




jl-U-* jl *S C*-»l jjjl -5- J j_}l ji 1 ]a^t_y-A jIJjL* j j jij\S <j jj ^iLj»I i_£j 

j 2 

Oj>? J -5 ’ |»r'^ V ^ ^ I 

£‘[V| - V\\ = j ) i\/l - v 2 dv = [ o Vl - u-du = £|Vl - £?-] 







-la...- y—* jI JLd—*» jl j O ytx jJy lj U n pJl y ^ c — -1 (0, 1) U *S 

J *Jj\y ^1 4-5^ Aaj oL^-i ^ T 4j\-w**) . ^*-7^ o^i il—*>t — }jj\y Q\yS> 4 j *\f 1 — 


u 


. (jlII^ ujLjlj ^\/~^ — V jijui^ n la . 

iS^y^i 0 — u < 1, g(u) = "x/" 1 — u“ 4 j <*?y L lj Jl y VLj ^*jj^y 

Ji*\S \j E[ VI -U 2 | ^jjU jbjlj ji .. /a* . (jUj_J«JL* 1-^ J C^l U i _ t . * ..>l5' 
<; j ,j* jLm»j J-Af' n xJy ^ $f- *j [ Jm ■ j^> jly u* bJ_>»> i Aaj 

J L _J*b ^-Lc- ZL L$Aj jJ^J L k 71 ^ 3jj\ ji k^j ijljAfrAj | — jl-Xi. 

ZL oJxS ijjl^ jl jA£* Aa 'sj J — U” + “\j 1 — (1 — U ) *—a ', a i jl a^\ a Z—«l 

.Jjjl 

j < ,. . b 4_j <>-y L> I j "iflj tJXSijjly *U*- ^\X-a It 4_>WJ jl j (JjJLp- 

. -Iaj n = \ • * * • jl i jLL— ! 


Xjj 


Jj ^j| J b^jIj J jJ *£ - /gi ]?\jl> <" ,.,.i jl 

r/i? it 

■yj | — ia-> y* j! Djlfll^.1 

T/UAfTA 

V 1 - U 2 + V 1 - (* - U) 2 jI ' Uj j' ijU ^' 

r / \r < iavA 


Ey \ T V'T AA Jj_jT y n ~ ’ J j->-\ jl c Ak .<■*. -*1 J jJL>w a (_jjl—a 4_v- *1 L> 


jjar^jUic r-r 

4_£ E[ g( X)] (_jjl—» <L_. —i jl »^1 a ~. , . .ll lj .1 XS yAj—i bj— A’^—A 

f (X) i _ s J>\jj J-~*l ( gll ts\y fXSyAyj dyS\ Jij ■ <*-*£ 3jJ\yXl X = (X ( . X n ) 

jl c-jli j* ^\y ^ . c—l p_^*-a E u (X) ] = )j [ jm 

W = g(X) + fll/(X) - p-1 

Jb- . +xS a^LaZul E [g (X) 1 Sljjy S,0 \j^<a 










Var (IV) = Var [j?(X)] + a 2 Var |/(X)] + 2n Cov [j?(X), /(X)] 

<_r*J ^ 

(T-T> 


-Cov |/(X), g(X)] 
Var [/(X)] 


Var (W) = Var [g(X)] - 


3 jl i£^j> j Sy* (jj* j\-Xa» J-"Ij 

[Cov [/(X), g(X)]]- 0*-T) 

Var |/(X)[ 

jAjkj .r.:.-J Cov [f (X), g (X) 1 j Var [ f(X) ] jl f\jS g* u-Oli-L 
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